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5K RAM 3K ROM or 4K RAM, 4K ROM (link
selectable) Kit supplied with 3K RAM_ 3K ROM
Systern expandable for up to 32K memory

56 Key alphanumeric keyboard for entering high leve!
janguage plus 16 key Hex pad for easy entry of
machine code

64 character graphics option — includes
transistor symbols! Only £18 20 extra!

high resolution VDU circuitry using discrete
TTL for extra flexibility Has 1its own 2K
memory to give 32 lines tor 64 characters

iow error rate tape interface

PSl.comp 80 y
Z80 Based powerful
scientific computer
design as published

in WIRELESS WORLD

The kit for this outstandingly practical design by John
Adams published in a series of articles in Wireless World
really is complete. Included in the PSICOMP 80 scier -
tific computer kit is a professionally finished cabinet,
fibre-glass double sided, plated-through-hole printed
circuit board. 2 keyboards PCB mounted for ease cf
construction, IC sockets, high reliability metal oxids
resistors, power supply using custom designed toroidal
transformer. 2K Basic and 1K monitor in EPROMS and,
of course, wire, nuts, bolts, etc.

T ALSO AVAILABLE AS SEPARATE PACKS
For Biosa castomers whe wish to spradd Doir purchess of beiid o parsonstisad syste
saparate packs oy PCB {167 x 12.5") £43.20. Pair of keyvoards £34.80. Firmw

1L1s Svailadle s

Teroidal (ranstermar o
basatiuily Haishod| E26.
SUPERBOARD for wich H ¢

tu €17.60. Cammpt fval

Expansion up 10 32K all inside the computer s own cabinet!
8y carefully thought out engneering 3 mother board with butfers and 11s
own power supply (powered by the computer s transformer) enables up 12
3 8K RAM or 8K ROM boards 10 be fitted neatly inside Yhe computer
cabinet Connections to the mother board from the main board expansio
socket 1s made via a nbhon cable

Mother board: Fibre glass douple sided plated through ho e
PCB 87 x 30" set of all componens
including all brackets fixing parts and ribbon

cable with socket to connect to expansion piug

Parslsze 19.0” »5.26”. Depth 12.2"

14 CHANNELS!

280 the powerful CPU with 158 instruction . including
all 78 of the 8080, controls the MM57109 number
cruncher Functions include + : squares.
roots. logs, Sxponenhadi tng functions inverses etc
Range 1077 10 9x 1977 to 8 figures plus 2 exponent
digits

Why waste valuable memory on sub routines for
numenc processing? The number cruncher handles
everything internally!

with extended mathematical capability Only
2K memory used but more powerful than
most 8K Basics!

resident in EPROM

Even keyboards and power supply
crcustry on the superb quality double
sided plated through-hole PCB

COMPLETE KIT

NOW ONLY
£225 + VAT
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2 OSCILLATORS!

£39.90
8K Static ‘F:wtéreamra%' do:btl;’r sided plated mmugr‘\zhgu; NOISE GENERATOR! VOICED/UNVOICED
RAM board et of :ovv1p(:nen(; including IC sockets [)’\ug LED PPM M ET ERS' DETECTORI
S e et i8Il SLEW RATE CONTROL!
Complete seto! board components 16 RAMS
8K Fibre glass double sided plated l"HOUZ:gh.:l: CO M pLETE KlT O N LY £1 95 + VAT
ROM board PCB 56'x48" £12.4)

Kit incddudes FREE foot control and test oscillator!

Like all our kits the E™t VOC ODER really is complete — fully finished metal work, professional quality
componer ts (3ll rasisiors 2% metal oxide), nuts, bolts, etc. — even 8 13A plug!Kits also available as
separate [acks — Ses our free Catalogue.

et of components including IC sockets plug
and socket but excluding ROMs £10.70
2708 ROM (8 required) £6.00
Complete set of board components 8 ROMs
£68.
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MITRAD

The premier mail order house
specialising in quality products and
superior after-sales care.

SEIKO QUARTZ

LCD MEMORY-BANK CALENDAR WATCH

SPECIAL PRICE O N I.Y £49.95

plus 85p p&p. Usually £89 or over.

Pisplays hour, minute, second,
.month, day of the week and date in 12
hour indication — or 24 hour at the
touch of a button.

@ Button touch also displays month and
year and dates for a designated
month with Sunday dates flashing.

Stores dates in memory upto 11
ahead, flashes ‘'MEMO’ on
designated dates.

lluminated time and calendar
display.
Display flashes when battery nears
life end.

Stainless steel case and wrist strap

(adjustable).

In presentation case with instructions.

A LIFETIME

WATCHATA
BARGAIN-OF-A-
LIFETIME PRICE

Full refund if not
completely satisfied.

To Mitrad, 68-70 High Street, Kettering, Northants.
Please send me:

[ MD609 watch(es) at £11.80 inc p&p

Mitrad, 68-70 High Street,

4 (] MD606 watch(es) at £10380 inc p&p
Kettering, Northants.

[ ] MD610 watch(es) at €17.80 inc p&p [ ] MD607 watch(es) at £10.80 inc p&p
Tel: 0536 522024 [ seiko Quartz watch(es) at £50.80 inc p&-p [ :] MD608 watch(es) at £16.35 inc p&p
/ [ "] MD605 watchies) at £12.80 inc p&p E -

Total valve of myorder € e

. . . | enclose cheque/PO or debit my Access/Barclaycard No.
This is a representative selection from  /

the collection of guaranteed leading / Name
make and own braod watches offered
through Mitrad’s 7 day distribution
system and backed by Mitrad’s own
service organisation.

For complete product ran
or write for catalogue.
Trade price list available for

bulk orders. L

- . ,Siéncture. _

/ Address__ S S — I B _(block letters please)

ge. nng / B Credit Card holders may telephone (0536) 522024 24 hours a day stating Card Number for immediate attention. All orders
/ despatched within seven days, subject to avoilability. Full refund if not completely satisfied.
Mitrad Registered in England No. 2554356, ETI

ETI NOVEMBER 1380

.



MD609 Gentleman’s super slim flag date
alarm. Only 4mm case thickness. Continuous
display of hours, minutes, seconds and day;
optional display of date, month, year. 24 hour
alarm, alarm mode indication. Back light.
Infinitely adjustable stainless steel strap. Very
latest technology.

£10.95 + 85p p&p

MD610 Gentleman’s dual time melody alarm
chrono. Only 5mm case thickness. Continuous
display of hours, minutes, seconds plus date
and mode indications. ‘Running horse’ chrono
to 10 sec, 12 hour alarm plays 30 seconds of
‘Yellow Rose of Texas'. Infinitely adjustable
stainless steel strap.

£16.95 + 85p p&p

MD605 Ladies musical alarm  chrono.
Continuous display of hours, minutes, seconds;
optional display of day, date, month. Auto
calendar. Chronograph with lap timing
facilities, to ‘10 sec. 24 hour alarm plays 30
seconds of Beethoven’s ‘Fur Elise’. Back light.
Infinitely adjustable stainless steel strap.
£11.95 + 85p p&p

MD606 Ladies five function fashion LCD watch
with 3 year battery. Continuous display of
hours and minutes, with month/date and date/
seconds available. Auto calendar. Only émm
case thickness. Back light. Infinitely adjustable

stainless steel strap.
£9.95 + 85p p&p

MD607 Ladies slim ‘sugar coated’ dress watch.
Continuous display of hours and minutes;
optional display of month and date. Auto
calendar. Back light. Integral watch and strap.
In gold or silver finish.

£9.95 + 85p p&p

MD608 Gentleman’s musical alarm chrono.
Continvous display of hours, minutes, seconds,
plus day indication. Also month and date.
Chronograph with lap timing facilities, to 10
sec. 24 hour alarm plays 30 seconds of
Beethoven’s ‘Fur Elise’ or can be setto awaken
to asingle note. Back light. Infinitely adjustable
stainless steel strap.
£15.50 + 85p p&p

ETI NOVEMBER 1980



ALL DEVICES ERAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS
DESPATCHED Y RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/
P.Os OR BANKIRS DRAFT WIiTH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS  OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&} ADD 40p TO ALL ORDERS UNDER £10. OVERSEAS ORDERS
POSTAGE AT CCST. AIR/SURFACE. ACCESS ORDERS WELCOME.

Exporiorders no VAT. Applicsble 1o U X. Customers only. Uniess stated Gtherwise, sil
VAT prices we exclusive of VAT. Plesse add 15% to all prices.

‘We stock thousandsmore iteme. 1t pays to visit us. We are situated behind Watford Footbel Ground.
Neoarest L g /BR Station: High Street. Open Monday to Ssturdey. Ampie Free Car:
Parking spece sveilatie.

ELECTRONIC CAPACITORS: (Values are in uF) 500V; 10 50p; 47 78p; 250V: 100 85p; 83V:0.47, 1.0,
1.5,2.2,3.3,4.7, 6.8 8p; 10, 15,22, 11p; 32, 47, 50, 12p; 63, 100, 27p; 50V: 50, 100, 220, 25p; 470.
32p; 1000, 80p; 40\ 2, 33, 8p; 100, 12p; 2200, 3300, BSp; 4700, 98p; 38V: 10, 33, 7p; 330, 470,
32p; 25V: 10, 22, 47 100 8p; 160. 220, 250, 15p; 470 25p; 640, 1000, 35p; 1500, 40p; 2200, 85p;
3300, 77p; 4700 85p 18V: 10, 47, 7p; 100, 125, 8p; 220. 330. 14p; 470, 20p; 1000, 1500, 30p; 2200
36p; 10V: 100, 7p; 640, 12p; 1000, 22p.

TAG-END TYPE: 450v: 100uF 180p; 70V: 4700, 165p; 84V: 3300 150p; 2500 110p; 50V: 4700,
150p; 3300 1359 2200 999. 40V: 4700 130p; 4000 92p; 3300 98p; 2500 90p; 30V: 4700 110p; 26V:
15000 195p: 6400 120p; 4700 100p: 3300 85¢p; 2200 60p.

-POL R CAPACITORS: Axial lead type.

400V: 10F, 1n5, 2n2,3n3, 4n7, 6n8, 10n, 150 8p; 18n 10p; 22n, 33n 11p; 47n, 68n 14p; 100n 17p;

150n, 220n 24p; 3301, 470n &1p; 680N 48p; 1, F 64p; 2,2 82p.

| V: 10nF, 12n, 39n 100n, 150n, 220n 11p; 330n, 410n 19p; 680n, 1wF ZZp. 2.2,F32p: 4.7,F 36p.
V: 10, 15n 20y; 22n 22p; 47n26p; 100n 38p; 470n B p, 1TWFA75

POLYESTER RADIAL LEAD CAPACITORS: 250V: COMPUTER ICs
10n, 150, 22n, 27n (p; 33n, 47n, 68n, 100n 7p; 150n, 10p; 220n,
330n 13p; 470n 17p; 680n 19p; 1 22P; 145 30p; 2 2 3dp. 2SSO 240
. 21143000 296
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Rotary, Carbon 2708 445
35V: 0.14F, 0-22. 033, 0-47, 0.68, | Track. 0.25W Log & Lin. 2208 s
104, 2.2pF, 3-3. 4-7 25V. 10. 20v: | 4700, 6800. 1KQ & 2KQ (Linesr only) 2716-5v 750
6uB.16V: 2,2 4,7, D 15p. Single Gang 29p |4116 495
16V: 22, 28p. 47, 100 50p. 220 snp, 5K0-2M0 Single Gang Log & Lin.  29p' | 4047 259
10V: 154, 22, 33. 24p; 1004 e §K0-2MQ Single Gang 0/P Switch 69p | 6502 650
-6V: 474, 68, 100 28p; 3V: 100 op, 5K(1-2M0 Double Gang Log & Lin  88p. | 6520 350
Wire Wound Single Turn 1 Watt 6522 650
MYLAR FILM CAPACITORS 200 20k 108p J6330 1380
100V: 0.001, 0002, G-0%5, 0-01,F Bp e eas 0
0015, 002, 0-04, 0-05.0.056uF 7p. | SLIDER POTENTIOMETERS oS b g
0.1uF. 9p. BOV: 0.47uF 12p  0-25W log and linear values 60mm 6551 850
. 5K0-500K0 single gang gop 6592 2572
Range: 0—c5pF to 1o|ooo¢= v apgL0K0:500KD dusligang sop\ Soa 4
0-0150F, 0.022,,F, 0-03 1 F P Self Stick Gradualgd Bezels 36p Ea24 55
0.047yF8p; 0.14F, O.2uF 7p. | PRESET POTENTIOMETERS gggg 35
SILVER MICA (Values in pF} 3-3, 4-7, | O.1W 500 —5MQ Miniature Vertical H
D 1258 2o e o ee. 7e. | & Horizomal 7p 150804 p+-H
82,85, 100, 120, 150, 220 11p sach | 0-25W 1000—3-3MQ horiz. larger 10p § 80854 IS
250, 270, 300, 330, 360, 390, 0-25W 2000—4-7MQ Vert. 10p [811595 135
470 600, 800, 820 16p each | Cermet. Precision, multituth, 0.75W %in | 8{LS96 135
1000, 1200, 1800, 2000 28p sach | 1000-100KQ 20p ) 300507 i3
POLYSTYRENE CAPACITORS: TRESIBTORS = Tio male B 8263 1275
- Carbon
10pFio1nF8p; 1.50F 10 47nF 100 _ | Miniature High Stability, Low noise e 235
MINIATURE TYPE TRIMMERS Sroen o0
2.5.6pF: 3-10pF; 10-40pF 22p RANGE VAL 1.99 100+ |S125M deo
5250F: 6.45pF. 60pF: B8pF aop | uw 22047M €24 2p 1p 31970 150,
. : < YW 22047M E12 2p  1p SR GEL
COMPRESSION TRIMMERS W 2.20-10M  E12  Bp ap JAY-51013 395
340pF: 10-80pF; 25-190pF 2%Metal Fim 100-1M0 89 4p |AT-S2376 980
100-500pF 46p 4001240;;; ssp : om8123 195
| 1%0.5W510-1M E24 8p ep OMIIZ3
GAS & SMOKE DETECTORS 100+ price applies to Resistors of each MC1489 :g
TGS 812 &813415p;  Socket 30p’ | !YPe 7ot mixed values. MC14411 1020
JACKSONS VARIABLE CAPACITORS | o opgs | BRIDGE I i
: ; L g 50
DILICON -0 2 365pF with siow | gato2 25 | RECTIFIERS MK40273 365
100/300pF  205p  motion Orive  450p | an11g  1g | Po0ccse P I mka027.4 350
00pF 250p  00208/176 350p | anzi5 45| 1A/50V 20 | MM52080  TBA
6:1 Ball Drive withslow | By franoov 220 ymgt
b 00 24 6N TBA
4511/DAF  146p  motiondrive 410p | gy1zg  12.| 127200V 25 hykatiga 2099
Dial Orive 4103 C804-5pF: 10: 15 By127 12 { 1A/800V 29 13032513 es0
6:1/36:1 775p  25: 50pF 260p | croY3 157 JA/B00V 34 1R 395130 eso
Drum S4mm  §5p  100. 150pF  335p | Gag 0 | 2A/50V 35 ISFF96364E 1050
0-1-365pF  325p ‘L' 3x310pF 728 ['Gag; 12 | 2A/100V 44 dgpeyi50. 820
002365pF _395p 00-3x250F _ 850p | ga70 12 | 287200V 38 Jvs2si6 860
RF CHOKES 0A79 15 1 2876007 65 TMS2716 1050
TpH.4.7.10.22. 33, 47.100. 200. 470 | 0481 1844 q00v 72 |TM34027 325
750, 1mH. 2.5. 5. 10 30pesch. | 0485 15§ 4x/a00v  79¢|M33030 250
43mH. 100 60p each 0A9%0 8l ealoov 73 259
L 0A91 SA200y o3 |Tvsaoas 720
VEROBOARD 0.1 015 01 0a%5 B gasaoov  8s |TNoi07 1083
(copperciad) (plain) | OA200 9 | myygq 56 |IMSE011 385
2V x 3" 66p 59p 4a7p | 0A202 8l ymig o go [Z8OCPU2.5M 850
2% x 6 75p  69p _ ING14 a4 ZBOACPU4AM 999
3% x 3% 75 — = IN916 & T"ZENERS £80/CTE 89
3% x5 86p 93p  72p, | IN4001/2 5 Ronoeovyre 801G 995
2% 17" 225p — - IN4003 6 | 39v 400mW EBOJRTO 819
3%x17" 206p 2600 210p | IN4COZ/5 & 8peech |780API0 728
A% x 17" 387p — - 4006/7 7 :
P IN4148 4 gmfm © 5.‘!2NEAR ‘C:S
Pkt of 36 pins 20p ‘VQ Board 144p INS404 17 15peach § 709 14 i 18
Pin insertion tool 147p.  DIP Board 326p 1544 20§ | 7000500 38
Spotface cutter 107p.__Verobiock 324p,_ | IN5401 131 Thymistors | 77577 &
VERO WIRING DALO ETC § assov 371 733 99.
e R 250 | PALOETCH IN5406 188 iooy a2 | Javpn o9
RESIST PEN IN5408 30
Soare Spao! 85 | e 90 1472007 47 f 7a7C14p0 78
Combs 7 w/s00v 55 | 748CBpn 36
FERRIC CHLORIDE ULTRASONIC NOISE ?ﬁ‘é@l :: e
1 1b bag Anhydious | TRANSDUCER 25) 180 | gazoov 48 glgou LH
225p + 40p P&P 40KHz  350p pr 8A500V s8 | Av.1-0212 g:g
s
COPPER CLAD BOARDS VARICAPS] ooy S i g
Fioro Single-  Double-  SR8P thioes o5 | 17a300v 5o | Avitos0  ven
ass sided sided 9.5''x8.5"" SO0V
6'x6"  90p  110p  95p Faed OV MBSy R oaEes
6x12"  150p 195, ENVELTR )| s AI6721 468210
MVAM115 150 | Av.3.1270 840
DIL PLUGS (Headers) Ribbon Cable 10 | BT116 150 Ay.31350 795
14 pin 35p; 16 pin 40p 10 way & 20 way %‘C(ﬁf) g
24 pin 85p; 40 pin 295) Jabl
p p: 40 pin 29! available TRIACS s et Gy 38910 8
Soldercon pins: 100 80p; 500 275p. 2N4444 140 .
3a200v 49 AY.5.1224A 235,
DIL SOCKETS EDGE 3ad00v 5o R2NS062 353 av51230  4as0!
(TEXAS) Low Wire | CONNECTORS: 8a100v 54 [ plac AY:51315 585!
Wrap | Bouble 1ype 8a400v 64 | 512 20 | AY-5-13174 630
25p .1 .156 | BABOOV 108 AS53500 510
4pin 35p | 2410 way 85p | 124100v 60 | 75 SERIES AY-53507 415
™ P 48p | 2415 way 99p | 12a400v 70 | 75108 350 | Av53600 1090
18pin  16p 52p | 2x18 way 115p 120p 12A8B00V 115 | 75150 140 | AY-540070 650
200in  22p  85p | 2422 way 130p 135p'| 16A100v 110 | 75154 150 | Av-58100 735
22pin  25p  70p | 2x25 way 149p 160p | 16A400V 105 | 75450 80 | cason 110
24pin 30p 78p | 2x30way 170p 16A800V 195 | 75451 75 } CA3012 150
28pin  35p BSp | 236 way 194p 25A500v 235 | 75454 224 | CA3014 157
105p | 240 way 210 25A800v 195 | 75491 89 | ca3oig 68
Opin  40p Y09p | 2:43 way 232p — J 728000 120 | 75492 84 f ca3019 70
6 -

TRANSISTOR BDE96A 85 [ Mu491 175 | TiP36C 198 ] 2N1304 50 || 2N4064 115
o BOYS6 170 §'MJ2955 90, | TIPA1A s5 [P 2N1305 35 | 2N4220 60

Ac125 35 BC'82 10 | BOYEO 140 | MUEI70 130 | TIP418 80 [ 2N1306 40 | 2N4234 36

ac126 25| BC183 10§ Boveo 140 f MUE1B0 130 | TIP42a 64 | 2N1307. 45 f 2N4236 45

AC127 22 ) BC184 10 | Bpye1 160 §'MUE30 s4. | TiPaze 82 | 2N1308 so. | 2N4264 24

AC128  20] BC182L 10 | gFi1s “26 | MIE370 70 | TIF120 80 f 2N1613 23 | 2Na286 18

AC141 27 ] BCI83L 101 ¥ BF154 20 § MJUEBT1 70 | TIP121 @9 § 2N1670 150 | 2N4289 18

ACT42 38 B8C184L 10 BF158 30 MJ4SC 90 TIP141 180 2N16718 2N4314 61

AC176 25§ BC181 20 % Br167 28 | MUE520 85 | TIP142 125 120 | 2N4300 20

acig7 26 ) 8€186 30 % Bri73 24 | MUES21 24 | mpia7 125 | 2N2160 350 | 2N4427 8O

ac1ss 26§ BCI187  25.§.8F177 25 [ MJE2955 95 § TIP2g55 60 | 12N2217 43 | IN4859 65

ACv17 so'] BC212 9 1 BE178 30 QI mUE3oss 70 | mp3oss eo ] 2N2218A 3a | 2neB71 85

ACvis 6o ] BC212L 9 } BF179 38 § MPF102 66 [ TiS43 30 § 2N2219A 22 | 2N4898 135

ACv1a eo ] 8C213 9§ BF180 38 J MPF103 36 | misas  as | 2M2220a 23 | 2N4901 169

ACY20 3 | BC213L ¥ |} BF182 38 MPF104 36 71545 45 2N2221A 23 | 2N4921 40

ACY21 eof BC214 9/ Y BF184 25 | MPF105 36 § TISa6  a5. § 2N2222A 20 | 2N4922 55

ACy22 6o | BC214L 10 F BF185 25 § MPF106 40 § TiSs9 50 | 2N2237 45 | 2Ns102 125

ACY28 6o f BC237 14 ] BF194 11 § MPSAOS 22 § Tis7a a7 || 2N2303 45 | 2Ns5135 29

aCv39 so'] 8C238 15  BF195 12 | mpsaos 24 | misas  so §2N2368 21 | 2N5136 21

ACval 3g)f BC3078 14 W3F196 12 § MPSA12 29 | misoo 30 § 2N2369A 17. | 2N5138 28

AD141 120§ BC308 16 § BF197 12 | MPSAS5 28 | TiSg1 32 § 2N2476 120° | 2N5172 25

| AD14a2 120:] 8C327 12' § BF198 18 § MPSas6 29 | yc73a 65 § 2N2483 28- | 2N5179 60

'AD149  7sff BC328 15 § 8F199 21 § mPSu02 58 | Zztx107 11 | 2N2484 30 | 2N5180 38

AD161 42)§ BC337 12 ¥ BF200 49’ § mPSUOS 50 | zrxio8 11 { 2N2492 50 | 2N5191 75

AD162 42)f BC338 12 Y BF224n 28 § MPSUDE 50 | ZTx109 11 § 2N2497 50 | 2N6305 20

AF114  75.} BC441 30 § BF2448 29 | MPSU52 65 | ZTx300 13 | 2N2646 48 | 2NS5308 20

AF115  go:] BCA61 30 Y BF245  30. § MPSUS6 §5 I 7Tx301 16 § 2N2784 S5 | 2NS457 35

AF118  gsif 8C477 35 BF256A 50. § MPSU56 60 ZTX302 20 2N2904 26 2N5458 385

AF12a 70°] 8C516 38 § BF2568 45 ¥ MPU131 45 | 7rx303 25 | 2N2905A 26 § 2N6459 35

AF126 e5') BC517 35 § BF257 35 3 0C26 170 | zrx304 17 § 2N290s 22 f§ 2N5485 40

AF139 4o BC547 10§ BF258 35 §,0C28 120 | ZTx314 -24 | 2N2907 22 | 2N5777 45

Fi78 75} B8C548 10 § BF259 38| 0c35 125 | z1x326 a5 { 2N2907a 22 | 2N5879 140

AFT86 501] BC549C 15 § BF274 42 [ OC36 130 | ZzTx341 28 | 2N2926G 10 | 2N6027 44

AF239 42'] BCSS56 15 ¥ BF336 35§ O0Car 125 § ZTx500 15 § 2N3011 24 | 2N6388 126

asz21 6o § BCS557 10§ BF337 32 | o0c42 48 ZTx501 15 § 2N3020 33 | 250234 50

BC1I07 10 f BC558 15 § BRAS1 38 | oca3 55 ZTX502 17 § 2N3053. 24 | 3N128 112

BC1078 12 | BCS58 15 § 8 40 § ocas 55 ZTX503 15 | 2N3054 55, § 3N140 112

BC108 10§ BCY30 80 J BF595 40 | ocas 40 | zrxs0a 25 | 2N3055 as

BC1088 12 | BCY34 75 § BFR39 25 § 0C70 40 | ZTX531 25 | 2N3108 32 |eeem———

Bclo8Cc 12 § BCY35 50 § BFRA0 25 | oc71 35 ZTX550 25 § 2N3252 36

8C105 10 ] BCY39 78 § BFR41 28 § 0Cc72 40 | 40311 0 | 2N3302. 26 | SPECIAL

BC1098 12:§ BCYa0 48 ¥ BFR79 24/ } OC74 50 40313 125 | 2N3441 140

C109C 12 § 8CY42 14 § .BFRS8O oc75 45 40315 68 | 2N3442 140 OFFER

BC114 20§ BCY43 35 BFR8Y 24 f OC76 45 40316 85 § 2N3663 17! .

BC115 20§ 8CY4S 8fRo8 105. 1 oc77  7e! | 40317 65 | 293702 10 | 217144500

BC117 20§ BCvse 3s. § Brx29 28 ¥ oce1 35 | 40320 70 § 2N3703 10 2250

8Ci1g 18§ BCv59 a5 §oerxe1 a5 § oce2  so. | 40324 @1 | 2n3702 10 § 27143000

BC119 28] 8Cv70  1a | Brxe4 26 | ocs3  as | 40326 52 | 2N3705 10

8C137 40| BCvio 1a § BFx85 28 | 0Css  as § 40327 62 | 2N3706 12 | 2708

BC138  40'] BCY71 18 | 8Fx86 28 | 0C140 110 | 40347 .m0 | 2N3707 12

BC140 ;9} 8Cy72 20 | 887 28 § oc170 85 | 'ag3as 105 § 2N3708 11 | 27165V

BC142 BCY7Z8 19 § BFXBB 28 § 0oC171 45 | 40368 a3 | 2N3709 11 7

8cia3 38 son2 BFYSO 21 § 0C200 48 || 40361 50 | 2N3710 10 | IM6402

8C147 9 § BD124 115 BFYS1 21 TIP29 36 40362 s0 | 2N3711 12 ART) 350p
8C1478 10 § 80131 a2 § BFY52 21 | TiP29A 36 | 104674 es | 2N3713 1a0 | MM17024Q

be14g 81 80132 42 § BFYS3 28 | TIP29B 58 40468 60 | 2N377t 179

8C1488 10 | BD133 50 § BFYSS 38 | mip2oc B0 | 40468A 70 | 2N3772 195

BC149 9 | BD135 40 § BFYS6 32 | Tip30 40 | 40408 es | 2N3773 288

BC149C 10 | BD136 40 | BFY64 40 § TiP30n 4B 40411 280 | 2N3819 20

8C153 20§ 80137 a0 ] BFY71 20 | figsoe 50 | s0s9a 98 | 2N3820 .

BCis4 13 | 8D138 40 § BFYB1 99 } qp3oc 58 40595 98 | 2N3822 130" Access |

BC157 10 § BD133 40’ ]| BRY39 39 40803 67 || 2N3823 70

BC158 10 § BD140 40 | 8SX20 20§ 1ip31a 45 § 40636 130 | 2N3824 70

BC159 11 § BD144 188 § 8SX26 75 § yp3ip  s3 40673 95 | 2N3866 l

BC160 28°) BO145 175 § BSX29 45 § 1p3ic g5 | 2n697 25 | 2N3879 150° S

BC167A 11 § BD158 | § BSX78 75 § qip32a  as 2N698 40 | 2N3903 18 | Teleph

BC168C 10 § BO205 110 | BSY26 TIP32C 60 | 2N699 30 | 2N3v0s 18 | | eepnone

BC169C 10 | 80206 110 | BSY95A 18 1ip33n 65 | 2N706a 19 § 2N3905 18, | OTders now

BC170 15 | BD222 65 } BUIOS 170 | mip33c 78 2N708 33 | 2N3906 17 _accepted

8C171 11 BO245 50 | BU205 170 § r1ip34a 74 2N918 33 §-2N4037 58 (£10 min.)

8C172 11| Bp378 70§ BU208 215 § r1ip3sCc 88 2N1131 26} | 2N4041 40

BC177 15] 80434 32 | E421 250 R .1ip3sa 160 2N1132 28' | 2N40S8 15

BC178  14j§ BDS17 70 § MO8001225 i yp35c 185 2N1302 35, § 2N4061 17

BC179 15§ BD695A 85 MJ490 90 § Tip3eA 170° | 12N1303 50 | 2N4062 $17.

3020 “186JMC1304P 280§ BX or BX11 250 §7437 LS76 45
CA3023 191JMC1310P  150) TBA6S! 100 §7438 1578 as
CA3028A sofmci3i2pa 195 TBAB0O s f7440 78141583 105
CA3035 235§MC1458 a5 1BA810 95 #7441 80 § 585 105
CA3036 115fMC1494 595§ TBA820 7097442 395 § 1586 4s
CA3043 275)MC1495 350§ TBA920Q 260 §7443 220 4.1590
CA3045 365 MC1496L 92§ TBA990Q 27097444 360 § LS91 125
CA3046 71]MC1596 225 §TCA270Q 220 §7445 195 4 1592 75
CA3048 214MC1710 79§TCA965 120 #7446 340§ 1593 75
CA3059 175fMC3302  “150fTDA1004 29087447 LS95 18
€A3075 213fMc3340p  120f70A1008  310f87448 L1596 180
CA3080€ 65[IMC3360P 120 §T0A1022 57507450 LS107 as
CA3081 190JMC3401 52 §T0A1024 1057451 2074166 1569 74500 60 | 15109 75
CA3085 95§MC3403 135 7041490 2907453 2074167 240 S04 73 L5112 80
CA3089E 215 MC3405 150 § T0A2020 320087454  20[74170 230} S132 3504 L5113 65
CA3090AQ 375fMEM780 205 | TDA2030 300 § 7460 2074172 420f s138
CA3123E 150 | MFC6040 97 | TLO61CP saf§7470 41J74173 120} s158
CA3130 90[MKS0398 635 § TLO62CP 12587472 31J74174 1058 S188
CA3140 agMM5303 635§ TLOBACN 15087473 aof|74175 82 s189
CA3160 95 fMM5307 1275 J TLO71CP 4587474 3474176 90f S194
ICL7106 795 [MM57160 620§ TLO72CP sof§7475  s56f74177 90k S195
HCi7107 975]MSMS526 8203 TLO74CN 18007476 4174178 149§ S241
ICLBO38CC . 340§NE515 80YTLOBICP 4287480 74179 155§ S262
L8211 150NES18 210§ TLOB2CP 7047481 12074180 90§ 5287
ICL8211A 150 [NE543K 2108 TL083CP 507482  75[74181 290f 5288
ICM720a 550 |NES44 185 §TL084CN 1207483 94 [J74182 88f s4a70 325 | 1S139 90
ICM7205 1150 | NE5SS5 22 juaai7o 150 §7484 113474184 1458 5472 11504 1S145 120
ICM7216 1050 NESSE 55 JuAA 180 15007485 12174185 1458 5475 8254 (5147 210
ICM7216AJ 1950 NES60 325 §XR2206 3sofl7ags  33[f74188 L5148 175
ICM72168 1950 NESS1 305 §XR2266 750 {7489 215 §74190 135§ 74L.S 5151 96
ICM7216C 1950 NES628B 410 {78414 9507490 57474191 1350 | 5o 13§ 15153 8s
ICM72174  790f NES64 425 7N423 19587491 g5 74192 135 LS155 96
ICM7224 785 NES65A 120 |zN424E 1307492 5974193 135 7 pLS156 96
ICM7555 gof NE566 160 | ZN425E 41587493 59 74194 105 L5167 76
D130 452 § NES67V 170 2N10346  200§749s o5 {74195 198 EETY L5158 85
LF356 90 | NES70 375 f2N1040E 68547495 5[ 74196 130 LS160 120
M10 395 | NEST71 420 17496  95[174197 sokchg 234 L5161 98
(m301ap 23 RC41360  110| TTL 74 7497 18074198 195 —= (5162 110
LM308T 70 Ss568 278 i 74100 130 |74199 198 RS LS163 100
(M311 8o | SAB3209 425 ] 7400 11 |74104 6274221 140 1S164 115
LM318S 195 | SAB3210 275 } 7401 12474105 274246 1950 542 3215165 155
LM324A a5 { SAS560 150 § 7402 12§74107 35§74247 195§ |53 a0 ] L5166 175
tM339 10 | 545570 150 § 7403 14.)74109 6074248 1950 514 75 J L5168 210
LM348 90 [ 563402 295§ 7404 1474110 s54f 74249 195§ 545 a0 f LS169 210
LM349 125 fSLataa 150f 7405 18 |74111  eaf 74251 120§ 520 21 JLS170 288
LM379 375 JSN76003N 240§ 7406 ag 74112 15074265 83§ 501 32 Ls173, 108
{M380 8o [SN76013  170] 7407 ag 74116 198] 74273 2708 522 a0 L5174 147
IM38IN 145 | SN76013ND 130 7408 22074118 9974278 220 1526 48 [ LS175 110
tM332 125 §SN76018  1as] 7409 22]74119 125074279 o9 537 a5 j1s181 295
( SN76023 = 170] 7410 9§74120 105]74283 1508 o 43 § 15183 298
M386 SN76023ND 130 7411 2574121 4274284 385, 24415189 120

50 JSN76033N 1885 ] 7412 2074122 s55[74285 385 30 ] L5190 120
LM389 93@SN76115N  215] 7413 3374123 95174290 125§ 533 39 fLs191 120
LM1458 as § SN76131 110f 7414 52 | 74125 45}74293 125 LJ37 39 | 15192 128
LM 3900 60 SN76227N 957416 3174126 55[74297 236§ 538 39 J 15193 125
LM3J0IN 70QSN76477 175§ 7417 3174128 7a)74298 1850 540 2815194 128
LM3911 125 JSN76660 120 7420 19 |74132  70§74365 90k c47 80 | L5195 128
LM3914 240 §5P8629 299 ) 7421 3874136 65] 74366 90K, c47 85 | 15196 120
(M3915 240 fran62tax1 250 | 7422 26 74141 85]74367 90Q g4 120 f15197 120
tM3916 TAAB61A 15517423 32 |7a142 195]74368 90,549 120 fiS200 345
LM733 99 JTAA700 353 7425 30 {74143 350§74390 185§, 5c, 26 § 15202 345
LM13600 135 §TAA960 32047426 a4 174144 350074393 185§ 55, 30 JLs221 120
M2524A 625 §TAD100 159 7427 32 }74145 74490 1508556 70 | L5240 225
M263AA 1150 §TBA120S 7047428 35474147 180 1563 150 JLS241 225
MC1204 250 §7BAS40Q 220 7430 20474148 145 1573 40 fls242 232
MC1301 79.J78A5500 330 %7432 28474150 150 LS74 ao JLs243 232
MC1303 88 |TBAB41.A12 7433 74151 75 1575 15244 225

ETI NOVEMBER 1980



WATFORD ELECTRONICS

COMPUTER CORNER

All these

@ SUPERBOARD 1} Ready-built and tested @ STRINGY FLOPPY. Combines economy of

N Only £150 Cassette with speed & reliability of 01SC {incl. 20

@ PSU 5V/3A (for above incl HF Modulator) €25 rates) G

) 610 Expension Boerd (8K R AM dabte 1o ® SOFTY. igent SPROM P Con-
g“( ( DErEm £$5° nects directly 10 TV. Develop. copy Eurn EPROMS . . . .

Kit €99

@ CHALLANGER 1P (Superboard cased with PSU) Ready-built and tested €120

£188 PSU tor above (Buitty £20

© Extrs 4K RAM (8x2114) €18 @ UHF Modulators 6MHz 280p

‘@ Piastic Case Black, fits UR101 Superboa UHF Modulators 8MHz 2500

rd,
'NASCOM Il etc €2s @ KEYPADS 4 x 4 matrix 350p

@ SUPERPRINT 800. 80 column Hugh Perfor-
mance Impact Printer. ideal for PET, NASCOM,

@ Instant all-weather starting
@ Smoother running

@ Full ASCIH coded 56 Key Keyboard Mod. 756
£40

UK 101, Superboard, TRS80 etc onty £328 H
OJVIDEO\JGENILE based eTF(SSO Uitk . 280 @®10xC12C R £5.50 . contlnual peak rformance
sed on itises . x assettes in Rack . H
12K level |l Basic 16K RAM incl Cassette Deck (P&P is extra on all items) Call in at our shop for ® Longer battery plug life
£290 Demo or write in for leaflets H
eere ® Improved fuel consumption
— ST ved acceleration/top speed
?k g:nszov; 1 ROTARY: Make your own muftiway Switch. Adjust- : IEr:tperro‘dgg eg(e:? storage p p
SWITCHES oo 4p able Stop Shafting Assembly. Accommodate up to 6 gy
TOGGLE: 2A. 250V. TSDEOTIC/ e g 5e) Wafers 90p
SPST 32p ;1‘* ?"g” 13p Mains Switch DPST to fit a0p
OPST 34p 4 pole 2way __ 24p Break Before Make Waters. 1 pole/12 way. 2p/6
DPDT 44p PUSH BUTTON way. 3p/4 way. 4p/3 way. Bp/2 way 56p
4 pofe on/of! 54p g::TB‘BlacIE;Bodvv " 'stpm, and Screen 6p . .
. Blue, Grn.. Yel OTARY: (Adjustabte Stop) ]
SAL Latching  125p 1 pole3 2 1o 12 way, 2p/2 10 6 way, 3 pole/2 10 4
SRM Momentary way, 4 pole/2to 3 way 43p
g::’;x.;:vg,ﬁﬁ;:p T 125p ROTARY: Mains 250V AC. 4 Amp 52p -
1. Non Locking ! 9 ik
g’ﬁg} g!‘/sz"j‘ e Pushto Make 18P ‘D' CONNECTORS (Cannon typs) oo
i 70: Push Break 25p Plugs Sockets Covers e | »
OPOT contre ot 79p DIL_SWITCHES e  BD T ks SPARKRITE X6 1s a hugh performance to) quality inductve
oz b } !
OPDT biased  115p f"sp 506 Joway  198p  284p ?(7)‘109 dischargeelectronic igrimon system desig wd for the clectromes
wi P way * 1
95p; S way 115p 37wayl 200 . i398p] | 185p D 1Y word. it has been tried, tested and groves 1o be utterly
T AL ) reliable Assembly onlytakes1 2hours andimstallatian
CRYSTALS HE ATy (M"’zmslpo'c‘)m Azzo.zaow“ ALUM. PANEL even less gue 10 the patented ‘chp on' eas= Btting
100k 323| SV G.0u 66V (PCB mouning) o] BOXES | METERS i p et
45 oKHz g BVA: 6V-5A 6V-.5A; 9V- 4A OV-.4A: 12V-3A | WITHLID ¥SD The superb techmcal design of the
Hz 3 12V-.3A; 16V-.26A 15V-.254 218p p | 60x46x Sparkriteircuit eliminates problems of the
1.008M 395
. 12V: 4.5V-1.3A 4.5V-1.3A; 6V-1.2A B6V-1.24; 3x2x1" 85 35mm T X ' AN
I28MH: 3921 12v.5A 12V.5A T6V-4A 15V AR, 20V A | QxS 05058 contact breaker There s no nushre due to
2 20V-.3A 235p (30p plp} 75 - uA . o ) o
1.8MHz 323) 20V v 1 6 6C.1 64 OV 3A 9v-1 3A; | axaxtv 75 | 0-5004A contact b-eaker bounce whichiselimmat
;gg;gmt 3821 1214 12V-1A; 15V-.8A 15V 8A 20V-84 | ax2ixiy 78 AT electronically by a prise suppression
g z4 20V-.6A 320p (55p p&p). 4xS%x1%'" 100 m 3 -
XTINL  35eem - 322 2 N.4A BV-4A. OV-2 5A OV-2 54, 12V.24 | axvax2” B0 | 0-10mA circuit which prevents the unit firmg af th
D‘g»gz)gimﬂ ;;g 12V.2A. 16V-1.5A 15V-1.5A; 20V-1.2A 20V- | 6x4x2” 107 | O-50mA points bau.nce open at tigh R P M
- B 1.2A; 26V-1A 25V-1A, 30V-.8A 30V- 8A 6xax2" 110 0-100mA | ' l
:,oggmM a23 366p (60pp&p). | 7x5x2% 185 | 0-500mA Contact breaker burnas elininated by
4 100VA: 12V-4A 12V-4A. 15V-3A 156v-3A | 8x6x3" 185 | OJA 4 ¢ hes o
5.0MHz 3550 2py.2 5A 20V-2.6A. 30V-1 5A 30V-1.5A° | 10x7x3" 240 | 024 reducingthe current by 99% of the ne
g-;g;g‘m :ig 40V-1.25A 40V-1.25A; 50V-1A 50V-1A 89! 10x4%x3" 228 ggghc Thew 15 also a unique extended dwell
. - (7ap p&p).  (NB: p&p charge to be added abo! 12x5x3" 230
6.0MHz 323 ] ¢ normal postal charge.) 12483+ 275 | 0-300VAC circuit which atlows the: col a longer
3o 4 ?‘ggg&M b o - cl penod of ime to store its energy hefore
; gowr 862 VOLTAGE REGULATORS OPTO cischarg ngto the plugs The umit melides
.08333M 38 1A TO3 4 e —ve LEDs with CI B ]
8.867237m 362 v 7805 145p oI 2oLl coslerinlCles ?}vg:os':.m benlt i statsc timing hght systems hu‘\( hen
9.375M 323| 12v 7812 1asp 7912 220p | TIL21% Gen 17 0.100pA hght. and security change:ove switch
10.0MHz  323| 15v 7815 1asp TiL212 Yel 18 0.5004A Will wors all rev counters
12;::»«; ggg 18V 7818  14sp — | 1220 27 Red 18 595p o A ¢ VimS
2 ; sech
1A T0220 Piasuc Casing 2" Green, Yellow . . . 4
]gﬁ;g’w 3621 sv 7805 60p 97906 65p P 18 7 Segment Displays Fitsal 12v negatlve-earth veticles
12v 7812 80p 7912 65p quare LEOs, Red TIL307 675 . . . . . e
At 3534 15V 7815 eop Jo16 85| Green. Yeilow 30 TIL312 3"CA 105 with coil/distributor ignitionup to 8 cylinders.
e 12a)18v 7818 60w 7918 65p| LD271 infraRed 40 TiL313 3"CC 105
38667M 350 24V 7824  60p J{RECH205 0ciacio RO RuTI L3 2UESmC A THEKIT ZOMPRISESEVERYTHINGNEECED

TIL32Infra Red 65 TIL322 §°CC 115

BrAs e e 7eLI)%92§‘ofﬁccasmgvsLos 65p L‘F;gf’e‘wg{ 75 DL704 3"CC 99 Die pressed case Ready dnlled alununur extruded
RAPY 1 - *

——— Y aid gg: Ak L s BTG 1m0 base and heat simk. col mounting clips @d accessories All kit
ETI Projects: | t2v 78L12 30p 79012 669 | 15400 255 FBND???;%E Ay components are quaranteed for a pe: x¥0" 2 years from date of
Parts available | 15V 78Li5 30p 79115 88p | ocp 120 FNps00 115 purchase: Fully illustrated assembly and nstatlation instructions are:
for: Digital (M300H 170p  LM327 270p | ORF12 $3 3'GreenCA 150 incluclec
Test Meter, LM305H 140p LM723 38p 2N§777 a5 6" Green CA 215 - g
.DM900, GOW | LMI09K 1355 e oo S NEEs 0 Roger Clark the wo-ld famous rally driver
e ona | M323K S50 TOAL4IZ S0P | SOLATCR S 150 says ‘'Sparkriteelactronicignition systems

ystem. Sen LM325N  240p + OVMI176 1885 i
SAE plus 5p LM3IZEN  240p 595p ;'H’)‘ 2 85 | CD 3% Dgits 775 are the best you can buy.
for list. 7BHG +5V to +25V Tl 1 95 | CpaDigis 975

SA 6s0p | TIL11T 110 \cD 6 Digits 950

15245 4s0] LS373 180 § 4015  8s | 4053 8o { 4174 130 4521 250
Ls2a7 135 | 1s37a 180 | 4016 42 | 4054 130 ] 4175 120 4522 150
(5248 135 L5375 150 | 4017 82 | 4065 135 | 4194 125 4626 150
18249 135 | (5377 189 | 4018 28 | 4066 135 | 4408 790 4527 160
L5251 130 | LS378 185 | 4019 48 4067 2650 4409 790 4528 120
15263 130§ LS379 215 ] 4020 99 | 4059 575§ 4410 790 4529 175
Ls267 115 ] L5384 50 | 4021 10s | 4060 130 ] 4413 1020 4530 89
15258 120 LS385 420 4022 95 4061 1225 4412F1520 4531 165
15269 160 | L5386 85 | 4023 25 | 4062 995 | 4412vis520 4532 140
S261 450 | L5390 140 | 2024 75 | 4063 120 { 4415F 850 4534 575
15266 75 | 15393 140 | 4025 25 | 4066 58 | 4415V 850 46536 395
1s273 180 ] (5395 210 | 4026 180 | 4067 430 | 4419 320 4538 160
15275 320 | 15396 199 | 4027 48 | 4068 26 | 4422 570 4539 135
L5279 88 | 153908 275 | 4028 82 | 4069 26 | 4432 1050 4541 150
15280 250 | (5399 230 | 4029 105 | 4070 30| 4435 1080 4543 175

Sparkrire

HIGH 2ERFORMANCE
A\ ELECTRONIC IGNITION
E

lectronics Design Associates, Dept. ETI/11,
2 Eath Street, Walsall, WS1 3DE. Phone: (0922)

15283 190 | 1Saa5 140 | 4030 60 } 4071 25 | 4440 999 4549 296
15200 130 | 15447 195 { 4031 225 | 4072 25| 4450 350 4553 440 614791
15293 130 | 1S490 150 | 4032 125 4073 25 4451 350 4554 175 ;
15295 215 | ts668 105 | 4033 175 | 4075 25 | 4452 4555 85 Narre
15208 215 | 15669 105 | 4032 210 | 4076 99 | 4490F 750 4556 75
15299 420 | 15670 270 | 4035 125 | 4077 a8 | 4490v 750 4557 425, Address
15300 175 | 1s673 750 | 4036 365 | 4078 30 ] 4501 28 4558 130
.1S302 175 | 1S674 850 | 4037 115 | 408} 28 | 4502 125 4559 290
LS320 270 - 4038 118 { 4082 28 | 4503 75 4560 235
LS323 450 CMOS 4039 360 4085 90 4506 75 4561 95
(5324 200 | 2040 105 | 4086 90| 4507 60 4567 5895 - :
15326 320 | 4000 18 | 4041t 80 4089 150 4508 325 4566 190 Phone your order with Access or Barclaycard
15326 330 | 4001 18 | 4042 8o | 4093 89 | 4510 99 4568 299 | enclose cheque!PO's for
. [s327 315 | 4002 24 {4043 95 | 4094 240} 4511 150 4569 250 inc, VAT and PP QUANTITY REQ'D.
Ls3a6 185 | 4006 92 | 4044 95 | 4095 105 | 4512 98 46572 48 £
LS347 150 4007 22 4045 175 4096 105 4513 225 4580 595 X5K|T £16_95 - -
1S328 190 | 4008 82 | 4046 130 4097 350 4514 265 4581 350 Cheque No
1S362 185 | 4009 40 | 4047 98 § 4098 115 | 4515 299 4582 2150
1S353 185 | 4010 48 | 4048 65 | 4099 190 4516 120 4683 125
LS355 65 | 4011 24 | 4049 as | 4160 125 | 4517 450 4584 64.
L5366 65 | 4012 24 {4050 as | 4161 125 ] 4518 105 4585 140
15367 65 | 4013 45 4162 125 | 4519 70 40106

4520

ACCESS OR BARCLAY CARD No. Send SAE it brochure only vequu‘
7



High Level
Control

system for regulating the level
Aof the Royal Military Canal in
Kent has been installed by
Shepway District Council. The
fully automatic system was
devised and commissioned by
Rotork Retrofit of Bath and
utilises a pressure transducer
which senses a predetermined
water level and intiates the raising
of the water gates to allow water
to flow beneath and so maintain a
safe level. The electronic control
system is HRoused in a

weatherproof cabinet on the site
and is programmed to provide
four stages of control jn winter

DIGEST

and three in summer. In summer a
high level is maintained to cater
for the needs of pleasure boats
and anglers. The automatic
control ensures that this high level
is maintained even in times of
heavy rainfall to prevent fish
being lost out at sea, which
occurred before. During the
winter the canal is tidelocked
during high tide conditions and
this has led in the past to incidents
of flooding. Previously the gates
had to be left in a partly open
position and this necessitated
having staff ‘on call’ day and night
to adjust them manually
whenever tide or weather caused
problems. The new system saves
time, money and staff
inconvenience.

Cassette
Interface PCB

We omitted to include a Buy-
lines section in the Cassette
Interface project published last

month. Jayman Electro Devices,
15 Ash Grove, Springhead,
Oldham, Lancs OL4 4RP will supp-
ly a PCB for £4 all inclusive or a
complete kit (including PCB) for
£13.50 including post and VAT.

Copycat

N ashua have introduced what
they consider to be the
smallest plain paper copier in the
world. Measuring only 18” x 18" *
137, the Nashua 1205 will make its
UK exhibition debut at the Lon-
don Business Show on September
23-26. It is designed for the small
business where inexpensive
decentralised copying is required.
The 1205 utilises fibre optics
combined with a miniaturised
development of Nashua’s micro-
processor controlled Liquid Toner
Transfer system to achieve its

small size. The first copy is ready
in 7 S, subsequent copies at 12 per
minute and the single paper tray
can hold a range of paper from A5
to 8.5” x 14.0”. There is an
automatic shut-off 60 S after the
last copy is produced and the
toner/developer is held in self-
contained cartridges. The
machine also has improved copy
(especially blue response),
adjustable exposure control and a
touch-tone keyboard with a
digital readout to keep track of
copy countdown. For further
information contact Nashua
Copycat Ltd, Cory House,
Bracknell, Berkshire, RG12 1ET.

Getting It
Taped

itsubishi Electric have
launched their new metal
tape cassette deck, the DT-530.
For £122.00 you can enjoy such
features as soft touch operation

)\-m OT°330 sTemo Cassr o7 oeen (XN Anawia]

and one-touch recording,
together with Dolby noise
reduction and peak level

indicators for accurate reading.
Fifteen LEDs per channel provide
an easy-to-read scale from —20
dB to + 5 dB and at 0 dB the scale
colour changes from green to red.
The cassette housing on the front
loading deck is air-damped and

features background cassette
illumination and a smoked glass
front which detaches simply to
facilitate head cleaning. Wow and
flutter is 0.079% W RMS, SIN ratio
(at 400 Hz) weighted, Dolby NR
in, is 64 dB and frequency
response (metal, special Fe-Cr) is
30 Hz to 16 kHz. Dimensions are
424 x 154 x 244 cm (W x H x D).

TiTe « ¢

- Ansafone,

24 Hour Fone
Machine

ost telephone answering

machines lie redundant in
the office all day, only bursting
into action when everyone has
gone home. The Ansafone 6A has
been designed to be useful 24
hours a day.

In addition to providing
telephone answering and simple
announcement facilities, the 6A
doubles as a simple-to-use
dictation machine. It can also be
used as a music cassette player for
background music.

Ansafone 6A is available on
rental from £2.35 per week from
Lyon May, Frimley
Road, Camberley, Surrey GU16
SEY.
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TRANSGCENDENT DPX

DIGITALLY CONTROLLED, TOUCH SENSITIVE, POLYPHONIC, MULTI-VOICE SYNTHESIZER

Another superb design by synthesizer expert Tim Orr — published in Electronics Today International

The Transcendent DPX is a really versatile new 5 octave keyboard instrument. There are two audio outputs which can be used simultaneously. On the first there is a beautiful harpsichord or
reed sound — fully polyphonic, i.e. you can play chords with as many notes as you like. On the second output there is a wide ranqe of ditterent voices, still fully polyphonic. 1t can be a
straightforward piano or a honky tonk piano or even a mixture of the twol Alternatively you can play strings over the whole range of the keyboard or brass overthe whole range of the
keyboard or should you prefer — strings on the top of the keyboard and brass at the lower end {the keyboard is electronically split after the first two octaves} or vice versa or even a
combination of strings and brass sounds simultaneously. And on all voices you can switch in circuitry to make the keyboard touch sensitive! The harder you press down a key the louder it
sounds — just like an acoustic piano. The digitally controlled multiplexed system makes practical touch sensitivity with the complex dynamics law necessary for a high degree of realism.
There is a master volume and tone controf, a separate controf for the brass sounds and also a vibrato circuit with variable depth control together with a variable delay control so that the vibrato

comes in only after waiting a short time atfter the note is struck for even mare realistic strong sounds.

Cabinet size 36.3' % 15.0" X 5.0' (rear) 3.3 (front)

COMPLETE KIT ONLY £299 .var

To add interest 10 the sounds end make them more natural there is a chorus/ ensemble unit which is a complex phasing system using CCD (charge coupled device) analogue delay lines. The
overall effect of this is similar 1o that of several acoustic instruments playing the same piece of music. The ensemble circuitry can be switched in with either strong or mild effects
As the system is based on digital circuitry digital data can be easily taken to and from a computer {for storing and playing back accompaniments with orwithout pifch or key change, computer

composing, elc.. etc.)
Although the DPX is an advanced design using a very large amount of circuitry, much of if very sophisticated. the kit is'mechanically extremely simple with excellent access to all the circuit

boards which interconnect with multiway connectors, just four of which are removed to separate the keyboard circuitry and the panel circuitry from the main circuitry in the cabinet.
The kit includes fully finished metalwork, solid teak cabinet, professional quality components {all resistors 2%.metal oxide); nuts, bolts, etc., even a 13A plug!

POWERTRAR

T R A N s c E N D E N T 2000 SINGLE BOARD SYNTHESIZER

LIVE PERFORMANCE SYNTHESIZER DESIGNED BY CONSULTANT TIM ORR (FORMERLY SYNTHESIZER DESIGNER FOR. EMS LIMITED) AND FEATURED AS A
CONSTRUCTIONAL ARTICLE IN ELECTRONICS TODAY INTER NATIONAL.

MANY MORE KITS ON PAGE 116. MORE KITS AND ORDERING
INFORMATION ON INSIDE FRONT COVER

bending, a8 VCO with shape and pitch

The TRANSCENDENT 2000 is a 3 octave instrument transposable 2 octaves up or down giving an effective 7 octave range. Thereis portamento, pitch "
a new pitcl

modulation, a VCF with both low and high pass outputs and a separate dynamic sweep control. a noice generator and an ADSR envelope shaper. There is also a slow oscillator,
detector, ADSR repeat, sample and hold, and special circuitry with precision components 1o ensure tuning stability amongst its many features

The kit includes fully finished metalwork, fully assembled solid teak :
cabinet, filter sweep pedal, professional quality components (all
resistors either 2% metal oxide or 2% metal filmy and it really is fo%

complete — right down 10 the last nut and bolt and last piece of wire! = 1 P O TETTRVIE S Cr A N e
There is even a 13A plug in the kit — you need buy absolutely no more s P

parts before plugging in and making great musicl Virtually all the
components are on the one professional quality fibreglass PCB printed
with component locations. All the controls mount directly:on the main
board, all connections to the board are made with connector plugs and
construction is so simple it can be built easily in a few evenings by
almost anyone capable of neat soldering! When finished you will
possess a synthesizer comparable in performance and quality with
ready-built units selling for many times the price

COMPLETE KIT | TRANSCENDENT 2000 e
ONLY
£168.50+ VAT!

Comprehensive handbook supplied with all complete kits! This fully
de_scnbes.conslruction and tells you how 1o set up your synthesizer
with nothing more elaborate than a multi-meter and a pair of ears!

Cabinet size 24.6" X 15.7" x 4.8 {rear) 3.4" (front)
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s 952 388; :g..; ;gggg m | (g(.;éosgg '(lid Tnzlgs) £3.60 Socket Strips/Bus Strips/Binding Posts mounted  (Reed Switches) 5 {copper clad) Pkt of 100 pins 50p
74197 BO0p 4009 40p 754512 72p | (Upto 1 x 40 pin IC) o SERURENER D Ty T agamm 859, Spotfoce cuter  120p
74198 1s0p 4010 S0p. 7549172 70p | EXP3006 x2.9 £5.75 pg100 10 14 DIL iCs €11.80  LOGIC PROBE e18.00 25X50 UD ERGCtRes] oW
74199 150p 4011 20p BT26  160p | {(Up1o 6 x 14 pin ICs) PB102 12x 14 DIL ICs €22.95 MICROTEST BOR £17.00 3 79%375 B Wliihg
74221 160p 4012 25p  8T28 250p EXP6006 x 2.4 €6.30. 5103 24x 14 DIL ICe £34.45  TMK500 €22.00 3 75%5 80p 4 2 wire spools
B e BE 5 = 2 [h (DoIaRaEE] PBI04 32x 14 DIL (Cs £45.95  Pocket mutumeter A S G Hee
74278 290p 4015 84p  81LS95 120p BT
;:%;g ug: 38.‘? ';3,‘: S}tgg';’ :;: ||4pin £2.60 24 gin “t4.90 We carry a large stock of 74and 74LS TTLs. CMOS, Linears, Memories, etc. and ¢an normally offer
74284  360p 4018 89 811598 140p 16 pin £2.75 40 pin £7.90 ex-stock deliveries. We welcome inquiries for volume quantities both from local and overseas
74285 360p 4019 450 9601 110p buyers.

VAT RATE: Please add VAT at Please add 30p p&p & VAT TECH N o M AT' c LTD b

15% on total ordet value

Access and Barclaycard Government, Colleges, etc. Orders accepted 17 BURNLEY ROAD, LONDON NW10 1

Pl SAE fy alr accepted b s (2 minutes Dollis Hill tube station) (ample street parking)
£207,5800 S4E fat Lkt CALLERS WELCOME saaay 1030 320 | Tel: 01-452 1500/01-450 6597 Telex: 922800
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Keep Your
Pecker Up

C hiptech have just introduced a

new portable EPROM
programmer based on the Z80
microprocessor. The PKW5000 is
capable of programming devices
up to 32K bits, including the 2708,
2716, 2732, 2516 and 2532
EPROMs. Keyboard function
commands such as load, write,
erase, check, compare and buffer
clear as well as data entry and
various editing functions through
the RAM buffer are available.

A 16 digit hex display shows
address and data information and
also the EPROM type selected. An
audible warning confirms the key-

in operation, programming
completion and error occurrence.

In addition to its
programming capability, the
PKW 5000 may be used to run and
debug Z80 programs with readout
of all registers and insertion of up
to two breakpoints. An optional
1/0 card will allow the unit to be
interfaced with a 150 CPS tape
reader, a 20 mA current loop or
RS232C serial interface. The
option also contains sockets
which can accept preprogrammed
EPROMs containing an assembler,
debug program or BASIC.

For further information on
the PKW5000 get in touch with
Chiptech Ltd, Unit One, Tewin
Court, Welwyn Garden City,
Hertfordshire AL7 1AU.
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Test Poﬁints

ero Electronics can now
supply a range of high quality,
low cost probe pins for testing
bare or component-loaded
boards, wire-wrap boards or
backplanes.
The pins come in two parts
— the receptacle, which is
available in either minwrap or
solder termination, and the spring
contact, which can have any one
of three tips. The serrated tip will
cut into flat pads to enable
readings to be taken; the conetip
can be used to probe plated-

through holes; the cup can be
used for wire wrap boards or
backplanes.

The pin constituents are a
veritable tour of the periodic
table. The spring contact probes
have heat treated beryllium
copper plungers plated with
rhodium over nickel and the
phosphor bronze receptacles and
nickel silver contact shells are
plated with gold over nickel.

For further details of these
low cost probe pins contact Vero
Electronics Ltd, Industrial Estate,
Chandlers Ford, Eastleigh,
Hampshire SO5 3ZR.

Microbasics

W e've had a few inquiries

about the subject of the

photo we used to start off
Microbasics in September. It was
one of the first all-transistor
computers, built at Harwell
between 1952 and 1954. In the
1950s, CADET (the reversed
initials of Transistor Electronic
Digital Automatic Computer) was

- thought of as a mini compared to

the vast valve complexes of the
day.

CADET was used for several
years at Harwell. The UK nuclear
programme and Harwell’s
involvement generally in
electronics and instrumentation
benefitted from the experience
gained from the design,
construction and use of CADET.
You may have seen some of its
original circuit panels at the
‘Challenge of the Chip’ exhibition
at the Science Museum in
London.

Home
Computing

new computerised garage
Adoor which has achieved great
success in the States, is now being

sold in the UK. It is being
introduced to builders’
merchants, hardware, electrical

DIY and car accessory retailers.
The NuTone garage door operates
from the greater than normal
distance of 400 yards, has a
computer that makes its own
adjustments and is simple to
instal. Whilst it is a convenience
to the ordinary motorist it is also
useful for elderly or handicapped
drivers. The hand-held radio
control unit is fitted with British-
made electronics and is Home
Office approved. Additional units
can be purchased as well as an
alternative key-operated opening

device which can be fitted to the
gatepost or a site convenient to
the garage entrance. Inside the
home a push button switch (this is
included) can be installed to
operate the NuTone door.

A built-in light is also
included to switch on once the
door is opened. Should the door
be obstructed as it tries to close,
the motor will automatically
reverse until the door is fully
open. In the event of an
obstruction as it opens, the motor
will stop. The garage door
operator costs £229 including
VAT. The radio receiver,
transmitter and aerial costs £75;
the key switch system £9.25; a
manual release button £14.85;
additional transmitters £28.25 and
pushbuttons "85p. A Haos service
agent will confirm whether or not
a garage door can accommodate
the unit. The Haos Company Ltd
are at The Built-in Centre, 32
Letchworth Drive, Bromley, Kent.

APOLOGY

On page 84 of the September issue of Electronics Today Inter-
national we published an advertisement placed by Tempus
which stated that Zeon had gone into voluntary liquidation.
This statement referred to Zeon Products Limited and was not
intended to reflectin any way on Zeon Limited.

The advertisement was phrased in such a way that it may
have been detrimental to Zeon watches. No criticism of the
watches sold by Zeon Limited under the “Zeon” trade mark
was intended. Furthermore, we are informed that Zeon Limit-
ed have taken over the service obligations entered into by
Zeon Products Limited, thereby providing continuing service.

We wish to apologise to Zeon Limited for any embarrass-
ment which the advertisement may have caused.
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if you want an
Autoranging

For only

(inc VAT)

We’ve got
to hand |t toyou!

ZERO ADJUSTMENT
3/2-DIGIT LCD WITH
200 HRS CONTINUOUS
BATTERY LIFE

AUTO ‘BATT'
WARNING

FULL AUTORANGING
AUTO UNIT DISPLAY
CONTINUITY TEST
(6110 and 6100 only)

10 AMP AC/DC (6110
and 6220 only)

Introducing the latest professional state-of-the-art 3'2-digit DMM - at really old-
fashioned prices! From just an unbelievable £39.95 inc. VAT, plus £1.15 p&p!

6100 6110 6200 6220
RESOLUTION tmV, {OuA: 0 11 on alt models
FULL AUTO RANGING s s - v
RANGE HOLD - -
UNITS OF MEASUREMENT DISPLAYED mV. V. mA my. V. mA_A mV_ V. mA mv. vV mA A
FUNCTIONS DISPLAYED 2, K2, AUTO. BATT. ADJ. LO and AC ’
MEASURES DC VOLTAGE TO 1000V 1000V 1000V 1000V
MEASURES AC YOLTAGE TO 750v 750V 750v 750v
MEASURES AC DC CURRENT TO 200mA 10A 200mA 10A

ZERO ADJUSTMENT

Zeros out nunute test-icad resistances for precise measurements

ACCURACY

0.5° 0.5%

0 8% 08

LOW POWER OHM RANGES

For in-circuit resistance measurements on all models

BUZZER - Conunuity Test

v -

BUZZER - Over Range indicator

-

COMPLETE WITH

Batteries, pair of Test Leads, Spare Fuse, One Year's Guarantee

PRICE

ONLY £64.95

ONLY £74.95

ONLY £39.95 ONLY £49.95

p&p

£1.15

£1.15 £4.15 £1.15

Why such a low, low price?
Because the A/D converter and
display are custom built! This is a
genuine top-spec DMM. Check
these features for unbeatable value
— you won't find a hand-held
DMM with these features at these
prices again'

| believe you! Please send.me the DMM/s as marked.

o 6200 @ £41.10 each,
6220 @ £51.10 each,
__ 6100 @ £66.10 each,
6110 @ £76.10 each,

inc.
inc.
inc.
inc.

VAT, p&p. Total price £ ACCESS NO
VAT, p&p. Total price £

VAT, p&p. Total price ange

VAT, p&p. Total price £________ Address

Total cash/cheque enclosed £

Maclin-Zand Electronics Ltd., please

Available exclusively from the company that gives

l Cheques payable to

you tomorrow'’s technology today.

38 Mount Pleasant, London WC | X 0AP
| Tel. 01-278 7369/01-837 1165

Maclin-Zand

s Making state-of-the-art affordable.

ACCESS orders taken. Please write card no: and signature.

ME] —~—

To: Maclin-Zand Electronics Ltd., 38 Mount g

Pleasant, London WCIX OAP.

Despatch by return. For overseas orders, please
add £5 to cost of total order package.
2ETI
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New Records

igital recording techniques are
Dtaking off in a big way at EMI’s
Abbey Road studios in London.
The result of a four year R&D
programme is EMI’s first digitally
recorded classical album —
Debussy’s ‘Images’ played by the
London Symphony Orchestra
conducted by André Previn. This
has won three major awards since
its release in December 1979.
EMI has been using five
SE7000M units for its
experimental recordings, which
were primarily designed for
laboratory standard scientific and
engineering instrumentation and
data recording applications. They
were selected for use by EMI for
their high quality performance
and ability to withstand rigorous
use. The advantages of digital
recording are that it provides
audio engineers with the ability to
eliminate all extraneous
background noise and distortion

problems associated with
conventional recording
techniques.

Analogue recording s

susceptible to equipment noise
and non-linear recording charac-
teristics as well as many other
factors. Digital recording gives
the ability to store and
subsequently edit signals so that
the sound remains distortion-free
throughout the various
production processes. The
resultant sound has far greater
clarity and freshness.

Each of the recording
systems being used at Abbey
Road comprises a single encoder
and decoding unit interfaced to
an SE7000M recorder. The
complete system is trolley
mounted to facilitate movement
around the studios and for
location work. At Abbey Road
they can be moved to various
locations within the
building,although they will
mainly be used in the larger
Studio One for orchestral
productions. However,they are
also required for location work in
Europe and America and have

been shipped for recording
sessions as far apart as Berlin,
Philadelphia, Vienna and
Amsterdam.

All material is recorded on
standard 10%" reels of 17
magnetic tape running at 30

inches per second. Currently only
two channels of sound can be
processed digitally, using two
tracks per channel to store data at
the very high density level of 25
kibits per inch. The outstanding
quality of recordings is achieved
due to this and an extremely
sophisticated error-correction
system to counteract drop-out or
blemishes on the tape. For
recording sessions, two digital
systems are normally used
together to provide a back-up
facility. At Abbey Road they can
interface with the mixing consoles
in any of the three studios.

At present, editing of the
digital material is carried out on
the computer-controlled
prototype equipment at the
Central Research Laboratories.
This function will soon be
undertaken at Abbey Road itself.

By the end of 1980 virtually
every classical record produced at
Abbey Road will be digitally
recorded. ‘Middle of the road’ and
‘pop’ discs generally rely on multi-
track facilities, but even these can
be produced using a mixture of
analogue and digital recording
processes. The final product will
still offer improved reproduction
quality.

EWS: Digest

Sound and

* L]
Vision

horn Televisign Rentals and
T Magnetic Video, a: subsidiary
of 20th Century Fox, have reached
an agreement in which Thorn will
market through its TV rental
outlets VHS video cassettes of 43
film titles. The range includes
‘Butch Cassidy and the Sundance
Kid’, ‘'The Poseidon Adventure’,
‘Cleopatra’, 'M.A.S.H’, ’'Patton’,
‘The Sound of Music’, ‘The French
Connection’, 'Hello Dolly’,
‘Gentlemen Prefer Blondes’,
‘Soldier Blue’ and ‘Von Ryan’s
Express’. Initially they will be
available on a test market basis
through rental showrooms and
later in the year through all 1,200
outlets of the Thorn Rental
Group. This will be the first time
that major film titles will be
available on a rental basis to the
general public. Rates will be £5
for hire over three days.

EMPerative

lf you wish to protect your tele-
communications equipment or
other information transmission
system from the effects of EMP,
the M-O Valve Co. has something
for you. They have introduced a
fast acting gas-fidled surge
arrestor, type E3465.
Conventional gas-filled surge
arrestors designed for lightning
protection do not give adequate
protection against EMP. The
E3465 is a sub-miniature metal
ceramic device which, when used
in conjunction with a suitable
holder can provide protection on
a nanosecond time scale. it has a
maximum surge strike voltage of 1
kV at 1 kVInS rate of rise and a
maximum capacitance of 4 pF,
whilst retaining the normal
advantages of gas-filled arrestors
of high current capability and low
discharge voltage. For further
information contact the M-O
Valve Co, Brook Green Works,
London W6.

For further news of ETI's
pursuit of the EMP phenomenon
turn to page 15!

Sounding
Board

irius Cybernetics can now
S supply a programmable sound
synthesiser board for the SWTPC
$50 bus 6800 and 6809 computers.
For £60 (including post, but
excluding VAT) you get an
assembled and tested slot printed
circuit board and driving
software.
The package enables the 16
internal registers of the sound

synthesiser chip to be
programmed either from
assembly language or BASIC.

ETI NOVEMBER 1980

Three independently controlled
sound channels producing a tone
and white noise can generate a
variety of sound effects or music.

Two bi-directional 8-bit
ports are also provided on the
board for, amongst other things,
the connection of keyboard or
games paddles to the host
computer. The board even has its
own on-board power amplifier.
Just connect a loudspeaker.

The 6800/6809 S50 bus Sound
Synthesiser board is available
from Sirius Cybernetics Ltd, 7
Euston Place, Leamington Spa,
Warwickshire CV32 4LN.
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Introduces DIRECT SELLING-
‘the Ultimate . Discount !!!

3 -
CORAL CAnTmDGES,_!“ :
g Fast becoming one of the il
top names g4
MOVING COIL B
UK's No. 1 Cartridge HEAD AMP
MC 81 £48.87 H300 £51.75
777EX £35 T100 £24.75
777E £25
’ s ) P RN MOVING MAGNET | HEADSHELLS
LOUDSPEAKERS = " 8 odUN 5555X £7.28 | S100 £6
g j 555E £14.22 S101 £7
The complete fully reviewed D 100 £38 WP iny ; 666E £32.48 $S200 £4
range of Videotone Speakers  Minimax 11 £44 ' I e » i
which dominate within their GB3 £50 i n‘_" ﬁ e,
class.Now af lowest ever prices. GB2 £60 - ?.;m!! TURNTABLES

Sansui SR222 Mk2 £69.00
JVC LA 11 £64.00
JVCSLQ3 £140.00

£207
£40

GBS

L P TR MICROPHONES

MU 105-22 £29.30

4 MU 105-12 £22.25
L  — MU 25 C £17.39
—_— 5 B
r e = — A MESSAGE FROM VIDEOTONE
LN Doar COSTOMEL. rovsinsns e

value for money. Th
- .They ar inor;
have eliminated large amou ey fow in price because we

have to lounts of selling costs that oth

e brocsr]l:jf::g(;fhese savings are passed directly on to y?orubr\?vndﬁ

competent rea"n any specific item you may be interested ih ed ave

help you in You:S(:;mc stafic())f Fogineers at our London Showro?)rr‘nsat
oice. Ourc A o

comprehensive and we offer onsumer protection packages are

ELECTRONICS

This new range of Electronics from Videotone
redefines the words quality and value for money
to a new high.

30 watt amp MC input SA4130 £75.00

Stereo Tuner ST4120 £68.00 purchase with confidence b

Cassette full features SC3200 £98.00 sféﬁg:ed them from competitive sources t
50 Watt amplifier WA7700 £77.00 Remember oy pectly ourselves.

20 Watt amplifier LA2020 £58.00 period on ail products Thay s 2"

the measure of our confidence.

HEADPHONES SEND FOR OUR
HP 90 Headphone £12.65 LATEST FREE BROCHURE
HP 80 Headphone £9.69 AND DETAIL LIST OF LOCAL

SALES OUTLETS INTHE U.K.

r--------------»

] VIDEOTONE
E
1

Superbly made with top flight
performance.

BV IDEOCTON

98 CROFTON PARK ROAD,
CROFTON PARK, LONDON SE4
Tel: 01-690 8511/2

Please send me your Direct Selfling Brochure and.list of sales outlets

Address s - —

L_-—---

1
|
I Name ___ = - . S —
1
i
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ALL PRICES INCLUDE VAT
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been finding o u
to protect us in

n the event of war our protection will depe&f‘ =
I mainly on local councils and this is the area that we

have explored to find out exactly what is going on.
Local councils will be in charge of re-organising. the
survivors in their area in the aftermath of a nuclear
strike. This will basically mean local groups providing
food, medical help and checking damage. As far as their
radio communications are concerned, equipment at this
local level has no special, built-in protection against
EMP other than those in the Home Office’s standard
specification. How effective this will be is something no-
one really seems to know.

The only other protection this equipment will have is
either that at the ‘four minute warning’ the radios will be
switched off at the mains and have their aerials
removed, or that a back-up system will remain ‘frozen’
until the danger of EMP has passed. Standard procedure
will then be followed. After 24 hours the equipment will
be switched on again and broadcasts will be tried on
frequencies 1-10 (is there anybody out there?); after 36
hours frequencies 10-20 will be tried, etc, until either
something is located or until someone realises that the
equipment is useless. In the meantime, according to one
man “there’ll be a lot of telephoning around”. Perhaps
someone forgot to tell him that EMP will almost
certainly destroy all telephone communications!

This method of ‘protection’ of equipment relies
heavily on the assumption that 1) there will be a four
minute warning and, 2) that the enemy hasn’t made a
nuclear detonation over somewhere like the North Sea,
which will knock out these communications anyway

Us and Them

Strangely enough, local as well as national
Government has known about the EMP effect for
between four and six years, since its discovery during
nuclear tests in the Pacific, but they have not considered
it to be of interest to the general public. With this long-
standing knowledge perhaps something more tangible
should have been done, but again, it’s the same old story;
finance — or rather lack of it — has prevented much
action being taken.

Until recently, civil defence in general has not
appeared on the local council list of priorities. But since
the Afghanistan crisis reared its ugly head, a more
careful study of the country’s state of readiness for war
has been made. The results of this investigation
prompted Mr. Whitelaw, the Home Secretary to make a
statement in the House of Commons on August 7th this
vear. There is a firm belief that any war is likely to start
conventionally and escalate into nuclear exchange.

The main points of Mr Whitelaw’s speech were that
the UK monitoring and warning organisations would
modernise their equipment and that the associated
communications network responsible for wartime
broadcasting would be improved, so that it can continue
public broadcasting even after a large scale attack.

As far as local defence plans are concerned he had
this to say:

“A great deal of civil defence work must be done at

local level, and the Government propose to double the

money available for this purpose. We shall consult the.
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- additional resources for pla

- adaptation of premises by dis
the pattern of local author rt
headquarters and communications.
defence arrangements depend upc
between central Government and local gavernme
know that concern-has been expressed t variatie
civil defence arrangements in diff t parts o

¥

country. | am satisfied that the Government “
adequate powers to ensure that proper stan
protection are provided throughout the co
will naturally be our aim, with the local author
that this is done.”

Cut-Backs ; 3
It is understood that by 1984 civil defence spending.
will have risen by 60%. This additional cost will be
covered by “re-allocation of resources within exi
programmes without adding to the total of
expenditure”. This means that local governn
have to find the money out of their existinr:Eudgets,
already tightly squeezed by cut-backs. In one county at
least, civil defence was described ‘second to bottom on
the list of priorities’. So even if there is extra cash
allocated to it, there are no plans at present for further
expenditure on communications in particular. The main
priorities are to improve training of volunteers and if
possible choose various leading members of the
community to help with reorganisation after the
holocaust. The concensus of opinion is that if nuclear
war, as opposed to conventional war, breaks out, there is
little that can be done to prevent huge numbers of
casualties. The.only course of action therefore, that
local government can (reasonably) take is to provide a
well trained reorganisation force to help the survivors.
However, as one spokesman said, and this must be ET!’s
quote of the month, “after all, life goes on, you know" |
somehow think he won't be standing at ground zero!
So it seems to be [argely up to the public themselves
to find out what should be going on, then try to do
something about it. The ‘men from the ministry’ whom |
contacted, seemed rather upset that the great British
malaise is apathy. It generally takes two farms. Firstly,
that we believe we will be looked after completely by
the Government, something similar to what happened
during the Second World War with plenty of shelters and
ARP/Home Guard types. Secondly, there is the pacifist
attitude that “honour will prevail’” and common sense
and negotiation will prevent war MEE o )
After the Afghanistan crisis the local autho '
were bombarded with telephone calls from people either
willing to offer their services or simply wanting to find
out how to protect themselves. If you want to find,
out who is in charge of your local defence plans, simpl
telephone the Home Office in London o
They were able to supply u imes, addr
and telephone imber
organisations, or you
50 pence you can
‘Protect and i
a few questions!
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._'..1‘ g



It's a long tine since one of our adverts was presented in ‘list’ form - but simply because we do not try to squeeze this fot in every time
doesn’t mean that it’s not available. Our new style price list {now some 40 pages long) includes all this and more, including quantity prices
and a brief cescription. The kits, modules and specialized RF components - such as TOKO coils, filters etc. are covered in the general price
list - 'so send now for a free copy {with an SAE please). Part 4 of the catalogue is due out now (incorporating a revised version of pt.1).

LINEAR ICs - NUMERIC LISTINGS TTL Nand LSN 7443 1.15  74LS112 0.38 74LS169 2.00 VARICAP TRANSISTORS  cApACITORS
KB4413  1.95 7444N  1.12 74LS113 0.38 74170N  2.30 TUNING DIODES AUDIO DEVICES ANl 5mm or less spacing
KB4417 1.80 7400N  0a13 7445N  0.94 74LS114 0.38 74LS170 2.00 BAlO2 0.30 BC237 0.08
TORA420  2.25 74LS00 0.20  7446N  0.94  74118N 0.83  74LS174 1.20 BAJ2L 0.30 BC238 0.08 S
KB44208  1.09 740IN  0.13  74LS47 0.89 741208 1.15 74175N  0.87 ITT210 0.30 BC239  0.08 épﬁ'fog'lsv'uﬁ 0.04
KB4423  2.30 74LS01 ©0.20 7448N  0.56 7412IN  0.42 74LS175 1.10 BB204B 0.36 BC307 0.08 Sob2b 36 478
KB4424  1.65 740N 0.14 740848 0.99 7412 0.46 74176N  0.75 BBLOSB 0.36 BC308 0.08 éep’égp’gzp’loop 0.05
KB4431 1.95 74L502 0.20 741549 0.99 74123 0.73 74177N 0.78 BB109 0.27 BC309 0.08 R o
KB4432  1.95 740N 0.14 7451N  0.17 7415124 1.75 7418IN  1.65 MVML25 1.05 BC413 0.10 130P,390P . 470P. . .0.055
KB4433 1.52 74LS03 0.20 74LS51 0.24 74125N 0.38 74LS181 3.50 BB212 1.95 BC414 0.11 INO éNz 3,;3 4N§"0‘06
KB4436  2.53 7404N  0.14 7453 0.17 74LS125 0.44 74LS183 2.10 KV1210 2.45 BC41S 0.07 1ON' (0 01uF) . . ..0.05
KB4437  1.75 74LS04 0.24 745N 0.17 74126N  0.57 74184N 1.35 KV1211 1.75 BC4l6  0.08 4N, i oo06
KB4438  2.22 7405N  0.18  74LS54 0.24 74LS126 0.44 74185N 1.34 KV1226 1.95 BCS546  0.12 Toom. 2208, 120009
KB4441 1.35 74LS05 0.26  74LS55 0.24 74128N 0.74 74LS190 0.92 KV1225 2.75 BCS556 0.12 mﬁnmiuéﬁic-
KB4445  1.29 7406N 7460N  0.17 7413 0.73 74192N  1.05 KV1215 2.55 BCS50 0.12 TS N e
KB4446  2.75 7407 741563 1.24 7415132 0.78 7415192 1.80 KV1225 2.75 BCS60 0.12 0
LM380N-14 1. KB4448  1.65 7408N 7470N  0.28 7415136 0.40 74193N  1.05 SWITCHING AND  BC639  0.22 FEEDTHRU
LM380N-8 NESO44N  2.26 74LS08 74T V.28 7415138 0.60 74LS193 1.80 BC640 0.23 INU SOLDER IN. ...0.09
IM38IN NESS32N  1.85 7409 747N 0.32 7414IN  0.56 74194N  1.05 v 25C1775 0.18 -
e £ D, 8D 741509 74LS73 0.38 7414 2.65  74196N 0.99 sr;g:;:; OD(:;)DE— 2SAB72A 0.14 ‘;g:ffg; g;gﬂb’
NES44N 56270  2.03 7410N 7474N  0.27 74143N  3.12 7415196 1.10 R B0 25D666A 0.30
NESS55N SL6310 2.03 74LS10 741574 0.28 74144N  3.12 74LS197 1.10 BA244 0'17 2SB646A 0.30
NES556N SL6600 3.75 741IN 7475N  0.38 74LS145 0.97 74198N 1.50 BA379 0'35 2SD668A 0.40
NES60N ) SL6640 2.75 74LS11 7476N  0.37 74147N 1.75 74199N  1.60 TOAL061 0.95 25B648A 0.40
NES62N SL6690  3.20 741N 74LS76 0.38 74148N 1.09 7415247 0.93 SIGNAL DiopEs  2SD760 0.45
NES64N, SL6700  2.35 7413 741878 0.38 7415148 1.19 7415257 1.08 2SB720 0.45 | POLYESTER (GENERAL)
NE565N ICLB038CC 4.50 7414N 7480N  0.48 74150N 0.99 7415260 1.53 252546 0.19 10mm LEAD SPACING
NE566N MSL9362  1.75 74LS15 748IN (.86 7415IN  0.55 74LS279 0.52 IN4148 0.06 2SA1084 0.20 10N,15N,22N,33N. .0.06
NES70N MSL9363  1.75 7416N 74828 0.69 7415151 0.84 7415283 1.20 1N4001 0.06 25C2547 0.19 47N,68N, 100N
51624 HAL1211 1.95 7417N 7485N  1.04 74153 0.64 74LS293 0.95 1IN4002 0.07 2521085 0.20
TBA651 HAL1223  2.15 7420N 74LS85 0.99 7415153 0.54 74LS365 0.49 IN5402 0.15 AUDIO POWER  20mm LEAD SPACING
UA709HC HA11225  1.45 741520 74LS86  0.40 74154N 0.96 74L5366 0.49 cA91  0.07 220N,330N,470N. ..0.18
uA709PC HA12002 1.45 742N 7489N  2.05 741558 0.54 7405367 0.43 AAL12 Q.25 358753 MYLAR
UAT10HC HA12017  0.80 74LS21 7490N  0.33 74LS155 1.10 7415368 0.49 BRIDGES : 258723 Smm LEAD SPACING
UATL0PC HA12402 1.95 7423N 74L890 0.90 741568 0.80 7415374 1.80 1A/50V  0.35 INO, 10N, 22N, 33N, .0.08
GA7410H NG Ten) 74250 TN 076 ja1sm ol 74SITT 1.9 6a/200v 0,75 | ZK133 R
UA741N HA12412  1.55 742N 74L891 1.10 7415157 0.55 74LS379 1.30
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INTERNATIONAL

O Look out for the December issue
on sale November 7th.

TRANSCENDENT POLYSYNTH

Transcendent, a name familiar to ETI readers, turns up
next month in the shape of our latest keyboard
instrument project. The Transcendent Polysynth,
designed by Tim Orr, is a polyphonic music
synthesiser. It can be operated with one, two, four and
even eight voices. Each voice is a synthesiser in itself,
containing two VCOs, two ADSR units, one VCA and
one VCF. The design features all the usual synthesiser
functions — pitch bend, portamento, noise source,
modulation oscillators, etc.

FOUR INPUT MIXER

‘Looking for the right musical mixture? Balance your
decibels with the ETI four input mini mixer. It may be
small, but size isn’t everything (as a theatrical lady
once said to a clergyman). Our box of tricks will mix it

PROGRAMMABLE DOORBELL  with the best of them.

Variety’s the spice of life — even where doorbells are
concerned. If you've had enough of that boring old
‘ding dong’ noise coming from your front door, swap it
for our programmable doorbell design. It doesn’t use
complex microprocessor control or expensive PROMs
for storing tunes. It’s simple to build, based on
inexpensive and readily available components.

A useful addition to your test bench - the ETI Bench Amplifier

MUSICAL ALARM CLOCK

This battery-powered design is more than a mere alarm
clock. To keep construction simple the clock section is
based on a ready-built module. Although it’s an
electronic clock, we've included a sound generator to
produce the comforting ‘tick tock’, just so you know
that it’s still there. The tick rate and volume are
adjustable. Naturally it has all the usual alarm clock
features — ten minute snooze function, backlight, etc.
wWhen the alarm condition is selected, it doesn’t make
a monotonous buzzing noise. A clever little chip in the
innards can generate 24 different tunes — three groups
of eight. You select which of the three groups you
want and it randomly selects a tune to alarm yoy with.

Articles described here 3
contents.

an advanced state of preparation. However, circumstances may dictate changes to the final

ETI NOVEMBER 1980 17



18

The Sinclair ZX80.

Price breakdown
ZX80and manual: £69.52
VAT: £10.43

Post and packing FREE

£7

Please note: many kit makers quote VAT-exclusive prices.

You've seen the reviews...you've heard the excite-

ment...now make the kit!

Thisis the ZX80. ‘Personal Computer World’ gave

it 5 stars for'excellent value.' Benchmark tests
say it's faster than all previous personal com-
puters. And the response from kit enthusiasts
has been tremendous.

To help you appreciate its value, the price is
shown above with and without VAT . This is so
you can compare the ZX80 with competitive
kits that don't appear with inclusive prices

‘Excellent value’ indeed!

Forjust £79.95 (including VAT and p&p) you
geteverything you need to build apersonal
computer athome...PCB, with IC sockets for
allICs; case; leads for direct connectionto a
cassette recorder and television (black and
white or colour); everything!

Yetthe ZX80really isa complete, powerful,
full-facility computer, matching or surpassing
other personal computers at several times
the price.

The ZX80 is programmed in BASIC, the
world's most popular computerlanguage for
beginners and experts alike.

The ZX80is pleasantly straightforward to
assemble, using a fine-tipped soldering iron.,
Itimmediately proves whata good job you've
done; connectittoyourTV.. linkitto an
appropriate powersource*...and you're
ready to go.

Your ZX80 kit contains...

@ Printed circuit board, with IC sockets for
allICs.

® Complete components set, including all
ICs-all manufactured by selected world-
leading suppliers.

@® New rugged Sinclair keyboard, touch-
sensitive, wipe-clean.

® Ready-moulded case.

@ Leads and plugs for connection to
domestic TV and cassette recorder.
(Programs can be SAVEd and LOADed

~ontoaportable cassette recorder.)

@® FREE course in BASIC programming and
user manual.

Optional extras

@® Mainsadaptorof 600 mAat9VvDC
nominal unregulated (available
separately —see coupon).

@ Additional memory expansion boards
allowing up to 16K bytes RAM. (Extra
RAM chips also available -see coupon).

*Use a 600 mA at 9 VDC nominal unregulated mains
adaptor. Available from Sinclair f desired (see coupon)

The unique and
valuable components of the
Sinclair ZX80.

The Sinclair ZX80 s not just another
personal computer. Quite apart from its
exceptionally low price, the ZX80 has two
uniquely advanced components: the Sinclair
BASIC interpreter; and the Sinclair teach-
yourself BASIC manual.

The unique Sinclair BASIC interpreter offers
remarkable programming advantages:

@ Unique ‘one-touch’ key word entry: the
ZX80 eliminates a great deal of tiresome
typing. Key words (RUN, PRINT,LIST, etc.)
have their own single-key entry.

@ Unigue syntax check. Only lines with correct
syntax are acceptedinto programs. A cursor
identifies errorsimmediately. This prevents
entry oflong and complicated programs with
faults only discovered when you try to
runthem.

@ Excellent string-handling capability ~takes
up to 26 string variables of any length. All
strings can undergo all relational tests (e.g.
comparison). The ZX80 also has string input-
torequest aline of text when necessary.
Strings do notneed to be dimensioned.

@® Upto 26single dimension arrays.

® FOR/NEXT loops nested up to 26,

@ Variable names of any length.

® BASIC language also handles full Boolean
arithmetic, conditional expressions, etc.

@ Exceptionally powerful edit facilities, allows
modification of existing program lines.

@® Randomise function, useful for games and
secret codes, aswell as more serious
applications.

@® Timer under program control.

® PEEK and POKE enable entry of machine
code instructions USR causesjumptoa
user'smachine language sub-routine.

® High-resolution graphics with 22 standard
graphic symbols

® Allcharactersprintable inreverse under
program control

@ Linesofunlimited length.

k\\W“ﬂ&\\\\&\ A
; N\\\\ O %\v\m

a\%\\\\w )
N\\ \\Q\\\\\\)\@ Wk

Fewer chips, compact
design, volume production-
more power per pound!

The ZX80 owes its remarkable low price to
its remarkable design: the whole system is
packed onto fewer. newer, more powerful
and advanced LSI chips. Asingle SUPER ROM,
forinstance, contains the BASIC interpreter,
the character set, operating system, and
monitor. And the ZX80's 1K byte RAM 1s
roughly equivalent to 4K bytesina conven-
tional computer-typically storing 100 ines of
BASIC. (Key words occupy only a single byte.)

The display shows 32 characters by 24 lines.

And Benchmark tests show that the ZX80
is fasterthan all other personal computers

No other personal computer offers this
unique combination of high capability and
low price.

Z80 A microprocessor-new,
fasterversion of the famous
Z-80 microprocessor chip,
widely recognised as the best

SocketsforTV,
cassette recorder,
power supply.

ever made. SUPER ROM.
Clock.
UHFTV Rugged,
modulator. flush,
Sinclair
keyboard

RAM chips.

2155

Z ‘/.VW/
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~ ZX80 software-
now available!

See advertisements in Personal
Computer World, Electronics Today
International, and other journals.

New dedicated software-developed
independently of Science of Cambridge -
reflects the enormous interest in the ZX80. More

software available soon-from leading consult-
ancies and software houses.

The Sinclair teach-yourself
BASIC manual.

itthe specifications of the Sinclair ZX80
mean little to you-don't worry. They're all
explainedinthe specially-written 128-page
book free with every kit! The book makes
learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming -from first principles to complex
programs (Available separately -purchase
price refundedif you buy a ZX80 later )
Ahardware manualis also included with
every kit

The Sinclair ZX80. Kit: £79.95.
Assembied: £99.95. Complete!

2 :rrﬂl/ll///////)//l///l/ i uw /] W
i,

ORDER To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN.

Remember: all prices shown include VAT, postage and packing. No hidden extras.
The ZX80kit costsamere £79.95. Can't FORM  Pplease send me I
waitto have a ZX80 up and running? No :
problem! It's also avallable, ready assembled I Quantity | Item Item price Total I
and complete with mains adaptor, for £ £ .
only £99 95 I Sinclair ZX80 Personal Computer kit(s) Price includes I
Demand forthe ZX80 s very high, use the ZXB0BASIC manual. excludes mains adaptor £79.95
couponto order today for the earliest possible I Ready-assembled Sinclair ZX80 Personal Computer(s) I
delivery Allorders willbe despatched in strict Price includes ZX80 BASIC manual and mains
rotation We'llacknowledge each order by I adaptor £99.95 I
return. and tell you exactly when your ZX80 Mains Adaptor(s) (600 mA at 9 VDC nominal unreguiated) 8.95
will be delivered If you choose not to wait, you I I
can cancel your orderimmediately, and your Memory Expansion Board(s) (each one takes up to
money will be refunded atonce Again, of I 3K bytes) 112200 I
course, youmay return your ZX80 asreceived RAM Memory chips -standard 1K bytes capacity 16.00
within 14 days for a full refund We want you to I Sinclair ZX80 Manual(s) (manual free with every ZX80 kit I
be satisfied beyond all doubt-and we have or ready-made computer) 5.00
no doubt that you will be
. y I - l NB Your Sinclarr ZX80 may qualify as abusiness expense TOTAL £ I
I I lenclose a cheque/postal order payable to Science of Cambridge Ltd for £ I
2X80 | |
Name Mr/Mrs/Miss I
Science of Cambridge Ltd | coress

6 Kings Parade, Cambridge, Cambs . CB2 1SN
Tel 0223311488.
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MICROBASICS

Remember, remember ETI November. Henry Budgett explains
how microprocessors ROaM round the RAM chips. It's all a

question of memory.

elephant could cope with the vast and bewildering

array of memory devices that are currently offered
with each and every microprocessor. Would you choose
dynamic or static; is there any difference between on-
line and off-line storage; do bubbles really bubble and
many other similar questions often crop up in reader’s
enquiries and only go to show that the fundamental
topic of computer storage is in dire need of a bit of
explanation. To that end let's go right back to the
fundamentals and take it from there.

The Elemental Store

Computers of digital type work on the binary system
— they process information that occupies one of two
states. The commonest logical element that can occupy
one of two states is the bistable and, in simple terms, all
computer memory can be regarded as constructed of
simple bistable elements. We need not concern
ourselves with the history of memory devices (it will only
serve to confuse the issue), so let’s start off with
semiconductor devices such as Random Access Memory
and Read Only Memory, RAM and ROM to use the
common acronyms.

In virtually all computer designs RAM is the
fundamental storage system for the user to put his
instructions into. Within this family of circuits there are
two sub-groups, static and dynamic, but the simplest
element is the common bistable. Static RAM is really a
vast number of bistables arranged in a special fashion.
Some popular arrangements are 1024 by 1, 2048 by 1,
1024 by 4 and many, many others. The numbers specify
the way the device is used, for example if you wish to

lt is doubtful if even the legendary skills of the
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construct a memory card that could hold 1K bytes of
program you would need eight of the first kind of chip or
two of the third kind.

Amnesia

Because these static elements are based on simple
logic gates, they will lose their contents when turned off,
just as any logic will, but they do have a number of
advantages. Once the desired information .has been
loaded into the memory (more on that later) it will stay
there until either it is altered or someone turns the
computer off. The disadvantage of this is that it requires
the power to be constantly maintained within the chip
and thus the current consumption of these devices is
high. You do' get a good, high-speed response in
exchange, though. It is common to find that within the
structure of a single microcomputer both static and
dynamic RAM devices are used, with the static providing
the workspace or ‘scratchpad’ area for the CPU and the
dynamic providing the bulk user RAM and hence saving
power. '

The fundamental difference between dynamic and
static devices is that dynamic devices will lose the stored
information if they are not ‘refreshed’ every so often.
The reason for this is that they are based on MOS
technology and store the information on tiny capacitors
as a charge. This charge will leak away after a finite time
and thus has to be constantly topped up. This process

I’ LINE

+Vpp

Q2 o1

@

Qs Qa6

Q3 a4

o

Fig.1 MOS static memory cell.
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can either be performed within the chip or by some
special circuitry on the memory board or, in the case of
the Z80 CPU, by the micro itself. Typical refresh times
are between 1 and 2 mS and woe betide the designer who
tries to cut it fine because increases in temperature have
very undesirable effects that compound the problem.

In summary, therefore, RAM is used by the micro as
its immediate store and is based around the humble
bistable type of logic element. In strong contrast we
have the:ROM memories which as their name implies,
can only be read and hence are used as permanent
stores.

Memories Are Made Of This

It is worth taking a few minutes to inspect the
internal architecture of both static and dynamic devices
at the storage element level. Figure 1 shows the
equivalent circuit for a static MOS memory cell.
Transistors within the chip are all made as MOSFETs
which, although slower than bipolar transistors,
consurpe less power and hence allow greater packing
densities. Q1 and Q2 are actually being used in this
circuit as resistors to bias the bistable element made
from Q3 and Q4. The transistors Q5 and 6 act as
switching gates to allow information to be read or
written to the cell. To read a cell the word line is set to
logic one which will turn on either Q5 or Q6 depending
on the contents of the cell. To write the word line is
again set to logic one but the appropriate digit line is set
so that the cell contents are toggled to the correct value.

The dynamic MOS element shown in Fig. 2 uses the
technique of stored charge to represent information. To
write new information to the cell the row line is set to
logic one and the appropriate data is set onto the data
line. Reading the cell is performed by setting the row
select high and inspecting the state of the data line.

A Family Affair

If you thought that having two types of RAM was
quite enough to cope with then ROM will try your
mental processes even more. The original ROMs are
truly Read Only in that the user buys them pre-
programmed to a specification and there is no way that
he can alter the contents. Computer monitor programs
are commonly based in ROM, but with the high cost of
producing the original 'mask’, (that’s the pattern to
which they are made), several companies are turning to
other devices such as the EPROM. The internal
arrangement of a ROM chip is not dissimilar to that of a
RAM chip except that each and every element is ‘hard
wired’ to either logic "1’ or logic ‘0". It would obviously
be nice if the user could program in his own pattern and
try it out and to this end the PROM device emerged. This
is a ROM with each element uncommitted, but with a
tiny piece of ‘fuse wire’ called a fusible link fitted to
each element. If you wish to select that as a logic ‘0" you
leave it as it is, if you want it to be a logic “1” then you
have to ‘blow’ the fuse, usually with a high voltage pulse.

All very well but once you’ve cooked it you're stuck
with it, or are you? The designers found that if you didn’t
burn the link away thoroughly enough it started to grow
back, embarrassing! This gave rise to the EAROM or
Electrically Alterable ROM which allows you to erase
the content of the device and later re-program it. It also
gave birth to the most common type of device, the
EPROM or Erasable Programmable ROM, which uses a
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Fig.2 Dynamic memory cell.

slightly different internal structure and can be ‘wiped’
with ultraviolet light of a certain frequency — the
contents of an EPROM will naturally self-erase after
about one hundred years anyway!

The programming of these devices requires a special
piece of equipment called, not surprisingly, a
Programmer. These vary from the very crude to the
amazingly sophisticated professional models that allow
full program editing and verification and can handle
many of the different types.

. O 3 > —_—0
a1 ROW SELECT

(& N l

/l l DATA
Fig.3 The internal layout of a 4096 bit static RAM device. Compare
the architecture of this 1024 by 4 layout to that in Fig.4 of a dynamic
4096 bit device organised by 4096 by 1.

We can now introduce a new term which nicely
classifies the two types of computer memory. RAM is
called volatile memory; the contents ‘evaporate’ when
the power is removed; ROM is non-volatile because it
retains the information. Interestingly, the much-vaunted
successor to RAM, the bubble memory device, is a non-

volatile store, because it works on magnetism (much like
the old-fashioned core memory).

Reads And Writes

Getting information into and out of memory devices
is, generally, a straightforward process. With an eight bit
microprocessor which has a 16 bit address bus the
maximum amount of memory that you can directly
address is 27 or 65536 locations. Because we are
working in binary and cannot have nice ‘round’ numbers
this is referred to as 64K where one ‘K’ is 1024 locations.
Each location contains eight bits of data, one byte, and
can be uniquely addressed by the 16 address lines. The
CPU determines whether the required access is a READ,
taking information out of memory, or a WRITE, which
puts information into memory by setting a control line to
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either a logic one or a logic zero. This line is taken to all
the memory devices and, appropriately gated, enables
the required area of memory. Figures 3 and 4 show the
internal structure of two typical devices.

Once the specified location has been opened, the
data stored there is either transferred onto the data bus,
in the READ situation, or is overwritten by the
information on the data bus, the WRITE situation. It is
important to note that the information is overwritten, so
saving you the job of clearing out the previous contents.

Ther= is a further control pin on many memory
devices called Chip Select. This is set to either logic one
or zero (depending on the device) when that memory
area is required for use and this prevents possible
accidents such as overwriting data in another part of the
memory to that which you actually wanted. How can
this happen if you have a unique addressing system? In

" most small computers you only have a small area of
memory on the actual CPU card, the actual memory
cards hold the bulk of RAM and ROM. Because of this
the address bus is not decoded into specific areas; the
Microtan 65 is a good example. Now, when you are using
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Fig.4 A 4096 bit dynamic RAM device. Compare with Fig.3.

only a small amount of memory you don’t bother to
decode all the addresses, you merely use, say, A15 to
operate the Select on the monitor ROM, A14 to control
the 1/0 area and A13 to enable the RAM. This leads to
repeating address inside the memory space, but this
doesn’t matter, because there are no devices physically
occupying those actual locations. The trouble starts
when you expand and forget to eliminate all these
‘reflected’ areas. The diagrams in Fig.5 and 6 show the
case on the Microtan before and after memory mapping
has been done and illustrates the problem admirably.

Dynamic Stuff

Because of the different technology used in the
consideration of dynamic memory devices, allowing
many more locations to be put onto one chip, one finds
that, given a sixteen pin package, you don’t have enough
pins to supply all the necessary signals. This is solved by
multiplexing the address bus and supplying the row
address first and then the column address. The row
address is stored internally, hence giving a complete
matrix address and allowing the information to be
accessed. The row address is also used to carry the

2

refresh information during the correct cycle time.

The latest versions of dynamic RAM are being
equipped with the capability of on-chip refresh. This
means that to the outside world they look just like a
static device, indeed they are sometimes called ‘pseudo-
static’, and thus save all the problems of timing that are
associated with the procedure.

0000 7FFF BFFF FFFF
RAM 1/0 ROM
0K 32K 48K 64K
{A14) (A15)

Fig.5 A simple memory map created by allowing the address lines
A4 and Ay to select the appropriate memory areas. This causes the
contents of the selected chip to be ‘reflected’ through the entire
section of memory, but this does not matter provided that you only
access the addresses which are connected to a device.

Banking On A Solution

In some situations 64K of memory is not enough,
believe it or not. It is possible to access more by using a
technique known as bank selecting. The required extra
memory is treated as a peripheral device and accessed
through the data bus, each extra board of memory
occupying the same address area but having a unique
code that selects it. The NASCOM 2 system is set up to
allow up to four 48K RAM cards, that’s nearly two
hundred thousand bytes of memory to be plugged in.
The technique does have another use in the field of
Teletext and Prestel information. Here each page must
be loaded into memory as it is received, with only 64K
you'd soon run out. The technique is to allocate pages of
memory to the received information and then to access
that information from the paged memory as though it
were a peripheral device.

One other technique that is very important,
especially when you move into the realms of discs is that
of Direct Memory Access (DMA). Because the time taken
for the processor to read information from a fast
peripheral such as a disc is slow, the disc controller takes
command of the processor bus by asserting a control
signal. The CPU goes into a high impedance stage,
effectively it is disconnected, and the information is
passed directly to the memory area specified.
FUNCTION

MEMORY AOORESS

FFFF
FCOO

64k

1K ROM {TANBUG)
63k

FBFF (TANBUG REFLECTEO-1K
F800
62k
F7FF
F000 4KROM
TErE ON TANEX
E800
58k
DFFF
E000
10KBASIC INTERPRETER
OFFF ON TANEX

0000

CFFF
€000

BFFF BFFOBF FF MICROTAN 65 1/0

BCOO SPARE /O PORTS
47k
BBFF
40K (DECIMAL)
TANRAM

2000 8K
1FFE

7K RAM

ON TANEX

0400
03FF

1k

1K RAM ON MICROTAN 65
0000 oK

Fig.6 A gypical system memory map showing the areas used by the
system firmware and the spaces left for the user RAM. ETI
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IONISER KIT

Thissnegative ion generator gives you power to saturate your home or office
with millions of refreshing ions. Without fans or moving parts it puts out'a
pleasant breeze. A pure flow of ions pours out like water from a fountairi,

DIGITAL VOLTMETER
IVI OD U LE filling your room. The result? Your air feels like fresh ocean air, pure crisp and
wonderfully refreshing.

# Fully built and All parts P.C.B. and full instructions £10. A suitable case including front
anel, neon switch, etc. Available at £8 extra
tested, ONLY P

; H.E. KITS

£11-95*VAT Car Booster ZD50 £18; Multi Option Siren ZD36 £10.50; Car
Equaliser ZD52 £13.30; Envelops Generator ZD20 £11.79; R/C
o % L Speed Controller ZD3 £9.60; White Noise Effects UnitZ2D18 £716.85;
Reads positive and negative voltages with a sensitivity Track Cleaner ZD12 £7.75; Drill Speed Controller 2D21 £7.

of 0 - +899mV and 0 - -99mV All Hobby Kits supplied cases except ZD3. All kits contain components as
Requires only: single supply between 7 & 12 volits specified plus Texas |.C. sockets where required. Also connecting wire
{220mA) Special introductory offer to £.T 1. readers, a pack of nuts bolts, washers,

High accuracy +0.1% +1 digit self-cutting, self-tapping screws supplied with each kit.
] (] s

Large bright 0.43" high uifficiency displays
4 readings per second sampling rate Toxas/LT.T. 1Ngz,E1099!,ﬁ1L500FFE R s
Size only 41 x 95 x 1T0mm Fairchild FLV 1ISO Red ‘2 LEDs 10 for £1; 100 for £7.50.
F i i icati i § Mullard Computer Electrolytics S/T 21,000 U.F. 40V £3.50
Supplied with ful.l data & applications information Daly Elec rolyeic Capac‘norZ‘ZOOOpF‘ ooy c1c0 &
|.T.T. BCY 72 Transistors leads pre-formed 10 for 50p
Varicap Tuners ELC1042 . £6.00
Varicap Tuner ELC1043 . £6.00
Philips Scope Tube 5’ CV2191/DG-13-2 £10.00
Thorn-Sylvannia Scope Tube 5'' SE5J £17.50 (Callers only)
Toshiba 12" TV Tube 310GAB4 . £12.50 (Callers only)

If you do not have the issue of H.E. which contains the Project, we can supply
a reprint at 40p extra orders. Please add 30p past and packing. Add 15%
VAT 1o total order

This brand new, quality module manufactured by Autona
Limited (who are one of the U K’s largest module manufac-
tu-2rs) means you can-build accurate test equipment, multi-
meters, thermometers, etc. easily and ata fraction of the cost
of ready-made equipment. Full details are provided showing
how to measure A.C. voltage, current, resistance and
temperature.

Send your cheque or P.O- (£11.95+£1.78V.AT.+ 50pp. &p.
=£14.24) now to.-

Callers please ring to check availability of Kits.

Dept. ETI2 BUCKINGHAMSHIRE'S NEW
RISCOMP LIMITED ELECTRONICS CENTRE
21 Duke Street 8 miles off the M40 -

Princes Risborough 50 minutes from London
Bucks. HP17 OAT Telephone:(084 44) 6326
EX-STOCK DELIVERY

306 ST. PAUL'S ROAD
HIGHBURY CORNER, LONDON, N.1.
TELEPHONE: 01-226 1489
Access/Visa accepted
Shop hours: Mon. to Fri. 9-5.30. Sat. 9-4.30

Compukit BiSC DRIVES

X with up to 32k RAM Bxpansion

Gutt%
PR free
% / o, games /

0 B2
) \\-i %’%\,’
\ S %

VWS |
4 * 9 Digit extended Basic
* Plugs straight into 8k Compuk it requires

BQ’Q 2 MODEL 800MST 80 COLUMN HIGH PERFORMANCE

IMPACT PRINTER
- suitable for most Micros.
JUST LOOK AT THESE STANDARD FEATURES: -

*RS—-232, 20mA, IEEE 488 and Centronics 1/0
*15 Baud rates to 9,600 * 100 Chrs. per second
Bidirectional * § print densities 60, 72, 80, 96,
120 or 132 Chr/line * Self test switch * 96 Chrs.
ASC /1 Standard * Auxilliary User Defined Ch.

e

INTERFACE
< CABLE

J WORTH ONLY ser2 k' Tr;afcror and fast paper feed/graphics no hardware mods. (5v.5A required for 610)
-— * Buffer * A ts 8% . f
52\5 £359 + VAT feed anud 9% mai(.:e:?;er ;rag:gf l::é,.er pressure 610 Expansion (8k) ONLY £159+ vAT

Disc Drive with DOS ONLY £285 + VAT
VERBATIM 5% DISCS E1.85 each (min. 10) + VAT = STATIC RAM 2114 1-12 £3 each + VAT 13+ £2.50 each + VAT

Ohio Superboard Il & Challenger IP . eaee rav

- the no fuss start to Micro’s.  * Ready Built *8k Microsoft in ROM, 6 digit floating
7 point basic plus full features. 4k RAM - expandable to 32k

\\

exateon Stringy Floppy

COMBINES ECONOMY OF CASSETTE
WITH SPEED & RELIABILITY OF DISC

A SUPERBOARD Il (24x24 format) £159 + VAT
SUPERBOARD |l (48x32 format) £199 + VAT
POWER SUPPLY 5v.3A. . . .  £27 + VAT
CASE . . . . . . . . . f29+VAT
CHALLENGER 1P (24x24 format) £219 + VAT
AllsoHz CHALLENGER 1P (48x32 format) £259 + VAT

operation (Superboard is used in Challenger)

16k loads in approx. 24 secs. - Wafers to
I M
ONLY " versions for
£188 N e
+ VAT

Stringy Floppy with 10 Wafers 1Tapes)
BUS EX. 2 for 1. Machine Lang. Monitor

Please add V.A T.at 15%. Carriage extra, wilt-advise at time of order. Official orders welcome.

61 NEWMARKET SQUARE, BASINGSTOKE, HAMPSHIRE. RG21 1HWE
Telephone: Basingstoke (0256) 56468 and 56417

Buy in confidence. If on receipt of your order the goods do not meet with your satisfaction, [7
] . return within 7 days for full refund. Credit facilities arranged.
for a Mighty good deal !!! 1
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SCOOP PRINTER PURCHASE
PROFESSIONAL EQUIPMENT AT HOBBYIST PRICES

‘l,

SO LOW EVEN OUR COMPETITORS GASP!
AJ MAKE YOUR COMPUTER TALK!!

D N -

o —N

“.\ ‘ Wﬁfgﬁt;' -

£235 % 5%

Fully fledged industry standard ASR33 data ter-
minal. Many features including: ASCIl keyboard
and printer for data /0, auto data detect circuitry,
RS232 serial interface, 110 baud, 8 bit paper tape
punch and ready for off line data preparation and
ridiculously cheap and refiable data storage. Sup-
plied in good condition and in working order.
Options: Floor stand £12.60 + VAT
Sound proof enclosure £26.00 + VAT

N

A massive purchase of brand new

£325

Made under licence from the world famous GE Co.
The ICL Termiprinter is a small attractive unit with
so many features it is impossible to list them in the
space available! Brief spec. as follows; RS232
serial interface, switchable baud rates 110, 150,
300, (30 cps), upper and lower case correspond-
ence type face, standard paper, almost silent run-
ning, form feed, electronic tab settings, suited for
word processor applications plus many more
features. Supplied in good condition and in work-
ing order. Limited quantity.

e e e
+ RAMAND EPROM STAR OFFERS
W 2716 Single 5v rail EPROMS
2716 Three rail EPROMS .
2708 EPROMS
4116 16k x 1200 n s RAMS 8 for

n stock now
transformers,
equipment, |

test equipment, MY
powe
C.'s, tools, componen
transistors, mMicro
other stock lines J

etypes.

‘s, motors, peripher al
lies, scopes. $19- gen’s,
3 15, variacs, keyboards, .
Y + thousands @

ange, is

croprocessors, te

v.DU's sub-assemblies
fraction ot our vastr
for callers.

switches,
ust a mere
00’s of bargains

displaved below: 1

EX STOCK

A
VIA OUR EX-GPO MODEM UNITS
Well, not exactly talk, but communicate over a
standard dial-up G.P.U._Iine yvith any other
modem. The modem unit 2A is housed in an | coETWARE DEVELOPMENT
attractive fibre glass case measuring only 15'w x SYSTEM INVALUABLE
13°d x 57, inside are the electronics and mains ToOoL FOR DESIGNERS,
power supply which enable serial duplex data | | OBBYISTS ETC
ication between termi p etc. I i 00
at any speed up to and in excess of 250 baud 5233'7833 og_(’e?g\ez;?csuar?g;lys
(300 at a push). Made to the most stringent, Copies heads 'EPRbMS o'r
+ CAR exacting specification for the G.P.0. These units emulat:es EPROM/ROM  IN-
+ VAT feature Modular plug in P.CB.s, internal st § o1y \whilst displaying con-

diags., at a fraction of
their riginal cost at only

G.P.0. lines.

points, Standard tone frequencies, Configureable
to terminal or computer end, Auto unattended
answer, RS232/V24 interface on standard 25
way ‘D’ socket, etc. etc., supplied complete with

£55.00 " tiwn

NOTE. Units believed working, but untested, unguaran
teed. Permission may be required for comnection to

tents off ROM/RAM on a
domestic TV receiver. A host
of other featutes.

Write or phone for more details.

£115 + VAT & CARR

You'll never regret buying a
SOFTY!

“state of the art” data processing

equipment enables us to offer the

following chips at never, and we mean
never to be repeated prices.

8085A Central Processor £11.99
8155C 256x8 Static Ram £8.95
8253C Programmable Interval Timer £8.95
8255A  Programmabie Peripheral Interface £9.95
8259A-8 Programmable Interrupt Control ~ £4.75
8755A 2Kx8 Eprom 16 1/0 Lines £34.50
MC6850P ACAI £3.75
2652 MPCC Comms. Controlier £24.00 S
2102 1K Static 650ns Rams 8 for £5.25
1702 256x8 Eprom £3.75
5101L-1 256x4 Static Ram 450ns £4.95

And Remember All Chip Prices /nciude V.AT.

All abave 1.Cs are brand new or removed ffom new unused socketed
P.C.B.’s. Eproms supplied washed

All full spec. and guaranteed
9

RAB B

A

Amazing value mixed semiconductors, include

transistors, digital, linear |.C.'s, triacs, diodes, bndge

recs. etc. etc. All devices guaranteed brand new, full

spec. with manufacturers markings, fully guaranteed.
50 + BAG£2.95 100 + BAGS£5.15

i

Keep your equipment Cool and Rehable with our tested ex equipment

Muthin Fans” almost silent running and easity mounted. Availabie 1n
1wo voltages. 110 V.A.C. £5.05 + pp 65p OR 240v AC £6.15 + pp
65p DIMENSIONS 43 x4} x 14

32K x 8 DYNAMIC/STATIC RAM CARDS
A masterpiece of eiectronic engineering and our own advantageous
buying enables us to bring you a complete memory system at a give-
away price. Originally made for a large processor the RAM card has
many features, including on board refresh, internal parity generation
and checking. Standard TTL inputs/outputs, + 5, .+12, —15v
supply rails and its effective STATIC capability make it useable with
many CPU's. A fast cycle time of approximately 400ns make this a
snip at only £90.00 + £3p & p. Supplied complete with circuits.

SUPERVALUE P.C.B. SPECIAL
Another great buy. Board contents
include 62 Digital 1.C.'s all located in 14
pin D.I.L. sockets. Original cost over £90,
our price only £4.95 + pp 65p

oL A - 0

an
All1.C.’s and Transistors by

well known manufacturers and fully
guaranteed. No fall outs. Comprehensive
dataon |.C."s 15p per type
2N4351 N channel MOS FET
2N4352 P channel MOS FET
60p each £1.00 per pair
HIGH VOLTAGE NPN POWER
SWITCHING transistors BVcbo 600v
BVceo 500v BVebo 15v 1¢ 5 amps
Pc 125 watts HFE 60 typ f1 2.5 mhz
ideal invertors. etc. TO3 £1 60 each
4 for £5 40
BF258 NPN 250v @ 200ma 45p each
3for£1.08
1.R. BSB01 2.5 amp 100v bridge rec
P.C. mount long leads 35p each 4 for
£1.08.
IN4998 4 amp 100v P.C mount diodes
long leads 14p each 10 for £1.10
LM309K +5v 1 2 amp regulator £1.10
each 6 for £5.35
AGFA C10computergrade cassettescom-
pletewithlibrary cases68peach, 10for£5.50
IN4004 SD4 1 amp 400v diodes 7p
each 18 for £1.00
1.R.12 amp BRIDGE RECS. 400 volt
£1.25 each

POWER OARLINGTON SCDOP!
#1000 NPN 60v 30w 8 amps T03 95p each
2N6385 NPN BOv 100w 10 amps T03 £1.25 each
MJUA030 NPN B0y 150w 16 amps T03 £2.25 each

S.CR's
2M3001 30v 350 ma T018 22p each 6 for £1.00
2N5061 50v BUOma T018 27p each 4 for £100
2M4441 50v A amps 10220 45p each 10 for £4.00

5v D.C. POWER SUPPLIES

Following the recent “*SELL OUT'"" demand for our 5v
3 amp P.S.U. we have managed to secure a large quan-
tity of ex-computer systems P.S.U.’s with the following
spec.; 240 or 110v A.C. input. Outputs of 5v @ 34
amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulated and adjustable with
variable current limiting on the Sv supply. Unit is self
contained on a P.C.B. measuring only 12" x 5" x 3"
The 7.2v output is ideal for feeding “'on board" regu-
lators or a further 3 amp LM323K regulator to give an
effective 5v @ 7 amp supply.

Supplied compiete with circuit at only £10.95 + £1.75pp.
Believed working but untested, unguaranteed.

€10601 400v 5 amps 10202 55p each 10 lor £5.00

ACS
G.E. 12 amp 600v T0D220AB 95p each 10 for £8.75
AE.L 10 amp 400 ready mounted on 23 12}
heatsink £1.00 each 4 lor £3.75
LOW PROFILE |.C. SDCKETS

8 0.LL. [0p each 121or £100

14 D.1.L 14p each B lor £1.00

16 0.1 Goid Plaled mil. grade 22p each 6 for £1.00
220.1.L 27p each 5 for £1.00

24014 Y5peachItor £1.00

40 0.1.L. B0p each 2 for £1.00

OTHER GDODIES

2N3055 (R.CA} 65p each

IN5843 RF. output 40 voits, 1 watt up 1o 1000MHI
1.0.555p each i1 for £5.00
INAI04 WNT20F E.7 ieansistar 37p each 3 1or £1.00
LM3BON/SLE0S1 14 DL 2 watt AF amp 80p
each 8 or £6.00
CA30288 DC. 120 MHZ ditferential-cascode amp
£100 each 3 for £2.50
CAI0M 20 MHZ wideband amp T099 case 65p
each 2 for £1.00
TMS3114 QUAL MDS 128 it stanc shitt reg. BC
25 MHZ £1.50 each 4 lor £4.25
NESSS 27p each. 10 for £2.50
GEA24 rero voltage switch, triac SCR relay driver
108 can £1.10 each 7 lor £6 50

LM384 5 Watt audio 1.C.5 £1.50 each 10 for £11.00

FPQ3725 4 NPN 50v 500ma transistors n 14
DL pack 70p each 2 for £1.00

Due to our massive butk purchasing programme
which enables us to bring you the best possible
bargains, we have thousands of 1.C.'s, Transistors,
Relays, Cap's., P.C.B.'s, Sub-assemblies, Switches,
etc. etc. surplusto our requirements. Because we
don't have sufficient stocks of any one item to
include in our ads., we are packing all these items
into the “BARGAIN PARCEL OF A LIFETIME”
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 times what you
pay plus we always include something from our ads.
for unbeatabile value!! Sold by weight

2.5kis £ 4.75+pp£1.25 Skisf 6.75+pp £1.8
10kis £11.75+pp £2.25 20 kis £19.99+pp £4.75

.*. SHUGART SA800 %
i 8" Floppy Disk Drives

as new £225.00 + VAT

BARGAINS GALORE!
In our walk round Warehouse
NOW open Monday to Saturday 9.30-5.30

Dept. E.T.I. 5466 Metfort Rd., Thornton Heath,
Croydon, Surrey. Tel: 01-689 7702 or 01-689 6800

MAIL ORDER
INFORMATION

Unless otherwise stated all prices inclusive of VAT, Cash with order. Minimum
order value £2.00. Prices and Postage quoted for UK only. Where post and
packing not indicated please add 40p per order. Bona Fide account orders
minimum £10.00. Export and trade enquiries welcome. Orders despatched
same day where possible. Access and Barclaycard Visa welcome

l(EYBOARDS

A special bulk purchase enables us to offer the above keyboard al a
Jowest ever price 49 coded keys encoded in1o a direct TTL compatibie
7 bit output Features such as delayed strobe, 5 volt O.C. single rail
operation and rollover protection make this an absolute musi lor the
MPU constructor! Supplied complete with connection diagram and edge

nneclor..al a secondhand
T e £20°0 + PP £160

“no time to test”

price of only

SUPER CASED VERSION Same as above spec. but housed in attractive
two tone moulded, free standing case. Unit also includes an all TTL paraliel
10 serial convertar {no details) etc.

£27.50 +P.P.£1.85

PR 40v pr. sec 15015 @ 2 amps dmensions 3 1 23 £4.95.p.p S9p
TM 240v1110v prr. sec. 15:0 15 BvA dimensions 2) x 1 £1.95¢p.p. 30p
All voltages measured off load.

Plugs, Sockets & Connectors Cannon D’ Range

Ways Plug Socket
9 £1.03 £1.26
15 £1.17 £2.01
25 £1.72 £2.58
%7 £2.35 £4.14
0 £2.90 £5.46

2E way ex-equip. plug or socket £1.25
Edge connectors, gold plated

0.1° DS 0 way

0.1 DS 85 way £3.99
0.15'DS 56 way £3.2%
0.1560S 36 way £2.00

Alf connectors easily cut to sizeé
1000 s of other connectors ex stock



What to look for in the
November issue

on sale October 10th.

We present the definitive article on just how all those  INTERACTIVE GRAPHICS
graphics games make things move around. All the pro-

grams given are specially designed to allow their use

as examples on any memory mapped system provided

you know a couple of details. How do you find these

details? Read our companionarticle of course. . . . ..

GRAPHICDETAILS  CT starts an ongoing situation with a set of standard
graphics maps for many popular machines together
with vital details as to their screen layouts etc., so you
can change games from system to system by looking
up asimple code. Couldn’t be easier, could it?

We present a general purpose plotting program for GRAPHPLOTTER
Apple owners. Display your functions using this

powerful and adaptable piece of software. Owners of

other systems that allow high resolution plotting such

as the 380 Z might pick up a trick or two aswell.

THEULTIMATE GAME  Yes, it's a game that depends on graphics. Yes, it’s a
game that everyone wants but no-one has! Until next
month’s CT that is! Buy next month’s CT and make
sure you don’t miss out on this, the ultimate, games
implementation on a micro!

As a companion to our series on interfacing techni- THEREALWORLD
ques we present a high quality analogue to digital

converter suitable for connection to any system with

an eight bit paralle! port. Sample programs for the PET

are given along with full circuit and functional

descriptions.

All articles mentioned herein are in an advanced state of preparation. However, circumstances may dictate changes to the final contents
ETi NOVEMBER 1980



We use advanced winding technology to make our toroidal transformers. They
have only half the weight and height of their laminated equivalents and are
appreciably more efficient. Our toroidais cost virtually the same astheir now
outdated laminated squivalents and hum is down to a negligible tenth of what it
used to be. Supplied with rigid mounting kit with centre bolt, two neoprene
and one steel washe.. Aviilable so far in'a range of 37 sizes with more to come.

SECONDARY SECONDARY DIA. x HT WEIGHT

TypE VA RMSVOLTS  RMSCURRENT  inmm ERICE
2010 50 646 4.16 80 x35 0.9

2011 9-9 n EACH
2012 12+12 208

2013 15+15 166 £5.40
2X014 18418 138 +E1.10 P&P
X015 22422 113 +38p VAT
X016 25425 100

3010 80 56 5.64 90 30 10

3011 9-9 4.4

w012 12412 333

3x013 15415 2,66 EACH
3X014 1818 222

X015 22422 181 £5.76
3X016 25425 160 "£1.20 P8P
X028 10 0.72 +£1.08 VAT
3029 220 0.36

3030 240 033

4X010 120 646 10.00 90 x 40 12

ax011 99 6.66

ax012 12-12 5.00

ax013 15415 4.00 EACH
axota 18418 313

axo1s 222 272 £6.72
ax016 25425 2.40 +E1.30P&P
ax028 10 1.09 +£1.20 VAT
ax029 220 0,54

ax030 240 0.50

5X016 160 25425 3.20 110 x 40 18 EACH
5X017 30+30 266

5X028 10 145 £8.88
5X029 220 0.72 +E1.40P&P
5X030 240 0.66 +E1.50 VAT
6X016 300 25425 5.00 110 x50 26

6X017 30+30 5.00 EACH
8X018 35435 a.28

X026 a0+a0 375 £12.27
6X025 4545 333 +£1.50 P&P
6X028 110 272 +£2,07 VAT
£X029 220 136

6X030 240 125

CHOICE OF 3 PRIMARY INPUTS

1.L.P. Toroidal Transformers are available in choice of 110V, 220V, 240V, coded
as follows: (Secondaries can be connected in series or parallel)

For 110V Primary insert 0in place of X" in type number.
For 220V Primary insert ] in place of "X in type number.
For 240V Primary insert 2 in place of "X" in type number.

Example — 120VA 240V 15+15V. 4A=42013.

#* TYPES TO SPECIFICATION CAN BE SUPPLIED TO ORDER IN
QUANTITY, AGENCIES IN CERTAIN COUNTRIES AVAILABLE
ENQUIRIES INVITED

FREEPOST facility.

We pay postage on U K. enquiries and orders, Simply addressenvelope to
FREEPOST T5 to address below. NO STAMP REQUIRED.

TO ORDER Enciose cheque/Postal Order/Money Order payable to I.L.P.

Electronics Ltd or quote your ACCESVS or BARCLAYCARD
account No. To pay C.0.D. add £1 extra to TOTAL value of order.

B ) B BP TRANSFORMERS

A division of 1.L.P. ELECTRONICS LTD

FREEPOST TAGRAHAM BELL HOUSE ROPER CLOSE
K CANTERBURY CT2 7EP Phone (0227) 54778 Telex 965 780 /
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MUSICAL
MICRO ™~~~
24 TUNE 75
DOOR BELL

BUILD THE WORLD FAMOUS
CHROMA-CHIME

Give your friends a warm welcome. Yes, think how

delighted and amazed they will be 1o hear the

musical Chroma-Chime play when they press your

button!

The Chroma-Chime uses a microcomputer to play

24 well-known tunes. The kit is simplicity itself for

ease of construction. Absolutely everything needed

is supplied, including

% Resistors, Capacitors,
Diodes, Transistors,

1.C. Socket and all hardware
% Texas Instruments TMS
1000 microcomputer

% Comprehensive kit
manual with full
circuit details

Y% Ready drilled and
legended PCB included

Plays 24 well-known tunes including

Star Spangled Banner, William Tell Overture,
Greensleeves, Rule Britannia,

Colonel Bogey, Oh come all ye faithful,

plus many other popular tunes.

]

H

% No previous microcomputer experience
necessary

% All programming retained is on chip ROM

% Fully guaranteed

% ideal present any time

TMS 1000N T2

-MPO027A Micro-computer chip availabie separately
if required. Full 24 tune spec device fully guaranteed.
1 0 ly ‘0 r
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d CarMorns  Musical Boxes Alarm:

s
Amusement Machines  Public Address etc ! :4 95
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ANT

Please send me:

T0: CHROMATRONICS, EIVER WAY, HARLOW, ESSEX
Telephone (0279) 418611

Name

Address

| enclose cheaue/PS value £
or debit my ACCESS/BARCLAYCARD account no

CHROMATRONICS
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PROJECT

AUDIO OSCILLATOR

A testing time for ETI. This unit features sine and square outputs, from
30 Hz to 60 kHz, each with its own level control. Circuit design by Ray

Marston. Project development by Steve Ramsahadeo.

#

sinejwave distortion, are invaluable pieces of test
gear but tend to be rather expensive. For the vast
majority of practical applications, such as gain and
frequency response testing, function checking and sound
generation, etc, the expensive ‘very low distortion’ sine wave
characteristic is, however, superfluous, since distortion
factors up to several percent are quite acceptable in such
applications.
With these points in mind, we've set out to design a
really inexpensive and easily built, but genuinely useful,

G ood quality sine/square generators, giving very low

ETINOVEMBER 1980

sine/square generator. Our generator covers the frequency
range 30 Hz to 60 kHz in three switch-selected bands. Sine
and square outputs are simultaneously available, each with
their own independent level controls.

Automatic sine wave amplitude regulation is achieved
in the circuit via a pair of back-to-back zeners in a control
loop. This method of regulation is very inexpensive but has
the great advantage of enabling range-sweeping to be
achieved without amplitude bounce. Sine wave output
distortion is typically less than 5% over most of the
frequency range.
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Construction

The circuit is very simple and construction should
present few problems. We decided to construct our
prototype unit as a miniature ‘squirt box’, with an
uncalibrated frequency dial. If you decide to follow our
method of construction, note that we have fitted the two
frequency controls (RV1 and SW1) and the sine wave output
terminals to the front panel of our unit and all remaining
controls (RV3, RV4 and SW2) and the square wave output
terminals to the instrument rear panel. Our unit is powered
by two PP3 batteries.

Whatever form of construction you decide to use, note
that timing capacitors C1-3 should all be 5% or better types
and that RV1 should be a good quality stereo pot, with good
tracking between its two halves. Failure to fita good pot will
result in a lousy sine wave output.

when construction is complete, switch the unit on,
monitor the sine wave output on a ‘scope and adjust RV2 to
give the best possible output over the full operating range of

-the instrument. If you have any problems in obtaining top
range oscillation, try altering the value of C4. When RV2 is
correctly set, typical sine wave distortion will be less than
5% over most of the frequency range.

When using the generator, note that the '2 V' sine wave
output terminal is intended for driving high impedance loads
only. If this output is loaded by less than 10k or so the output
will become severely distorted under maximum output
conditions, due to the very limited drive capability of IC1.
The '200 mV’ and lower output ranges do not suffer from this
loading restriction.

Cla C2a !
100n 10n
C3a
! 1n0
1 2
swis © 3

HOW IT WORKS

The heart of the unit is the Wien bridge oscillator designed around IC1.
The Wien network comprises a series of C-R network (R1-RV1a and
C1aiC2a/C3a) and a parallel C-R network (R2-RV1b and C1b/C2b/C3b)
connected in series. Input signals are applied to the top of this network
from the output of 1C1 and the output of the network is applied to
input pin 3 of I1C1.

The main feature of the Wien network is that the phase relationship
of its output to input signal varies from —90° to +90° and equals zero
only at a certain ‘centre’ frequency (f = 1/6.28CR). At this centre
frequency the network is precisely symmetrical. Thus, the Wien
network can be used as the basis of an oscillator by connecting a non-
inverting amplifier with a gain equal to the Wien loss factor between
its input and output, as in our design.

In our circuit, automatic gain control is obtained by wiringthe ZD1-
ZD2-RV2-R3-C4 gain-setting potential divider between the op-amp
output and pin 2. When RV2 is correctly adjusted, this network
maintains the output amplitude of the IC1signal virtually constant (at
about 2 V RMS) over the entire frequency range of the unit (30 Hz to 60
kHz) and results in a typical distortion factor of less than 5% onitssine
wave output. The amplitude of the final sine wave output signal is
variable via RV3 and the simple R4-R5-R6 attenuator network.

The direct sine wave output of IC1 is fed, via R7, to the input of 1C2.
This IC is wired as a simple voltage comparator and converts the sine
wave input signal to a square wave output. The amplitude of the final
square wave output is variable via RV4.

RV2
Y 27k
DISTORTION
ZRI;IZ zZD2 TRIM
FEN 3Vv9 NOTE:
N +9V IC1&2 ARE CA3140
| N RV1a C1--3 ARE 5% OR BETTER
Sy 47k
| log
!>
| Q
g
'3
w
3
1 [T T
1
3
A Y
A Y
Ay SWib SINE
N 3 ouT
RV1b 1 RV4
QUL 2 R8 1g‘tlARE
log Q T tEVEL SK5 Fig.1. Circuit diagram.
C3b C1ib
1n0 uoo,,
R2 = = SQUARE
2k2 =T o
C2b )
10n
SKé6
—0
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rREQuency ETI

AF GENERATOR
vV a

oM 20mV 200mV ,
@ 0D ©@ ©

A simple front panel layout for ease of operation.

PARTS LIST
AF Generator
Resistors all AW 5%
R1,2 2k2
BUYLINES R3 okt
5 R4,7,8 4k7

RS 470R

There should be no problems in obtaining any of the R6 47R

components used in the AF generator as all are common

types. Potentiomet

The case we used for the project is avaitable from O.K. R({”e fometers 47h logarithmic dual gang

Machine & Tool Ltd. Order as CMS5-125. Phone RV2 22k horizontal miniature

0703-610944. . . RV3,4 10k linear
Capacitors

. : Clab 100u 5% polycarbonate
Fig.2. Component overlay. C2ab 10w 5% polycarbonate
- C3a,b 1u® 5% polycarbonate
RV18& SW1b COMM Cc4 220p ceramic
C5,6 478u 25V electrolytic PCB
type
F'"'_ Semiconductors
| e e 113 1C1,2 CA 3140
“( ’L
swia 2 0T 47350 3 4 Miscellaneous

SW1 2 pole 3 position slide switch, SW2 DPDT miniature
toggle, SK1-6 to suit, case (see Buylines), PCB.

SK1 & RV3 WIPER

S K 3 et

-9V  RV3 +9V  RV4 : Construction is straightforward as you
& can see. With the PC3 installed, there’s
RV4 : more than enough space left for bat-
n teries. ETI
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» Freepost A W FREEPOST ON ORDERS @ ACCESS
-
7-/ Birmingham  ® VAT INCLUSIVE PRICES § gf;‘“
3 B19 1, B ADD 30p P&P © CHEQUE
ECTRONICS 0212332400 = 24 HR PHONE ANSWERING SERVICE
ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED
C:MOS puren LINEAR SEMICONDUCTORS
HEFA0U, 22 | MEFAGL 105 | HEFe512 135 | CAJME 84 g4 s 7
HEF4001 22 | Heraoss 133 | HEFasTS 127 | casosoe 77 IN4001 5 "
HEF4002 2 | HeFer 109 | HEF4517 s | cayzoe % IN4002 s 12
HEF4005 ne | HeFeoe 57 | werasis nig | CA3r40E 48 1N4004 7 "
HEF4007 22 | HEFA0S0 57 | nerasiy & | CA3189E 203 1N400T ° 12
HEF4008 100 | Hersos 87 | HEF4s20 ns | LMIOIAN 34 INa148 . "
HEF4O1) 22 | HEFa0S2 90 | HEFas2! 235 | L3N 78 IN5402 15 12
HEF4D12 22 | WEF403D 90 | Herasze 12¢ | LMaBON 104 N23e9 E 13
HEF4013 57 | HEFa06s 62 | neEras32 150 | Lm3s1AN 1906 IN264S “« "
HEFA0)4 105 | HEraosr 475 | nEFas3e 438 | wmisooN 78 2N2926G 7 2
HEF4015 100 | HWeFdse 22 | HERas29 138 | Mcascar 138 2N3083 19 15
HEF4016 57 | nersoes 22 | wepasas 122 | NES1 131 2N3054 55 15
HEF40)7 00 | HEFs070 22 | weraz24 214 | NEsseT 289 2N3055 85 5
HEF4018 o | Hersor 23 | wera0097 N3 | NesssN 28 283702 ? 15
HEF4019 sa | wEFao72 23 | HEF40098 92 | NEBSGN 68 2NI704 ® »
HEF4020 iz | HEFa073 23 | HEFe0I06 78 | neseen 11 283708 10 »
HEF4021 107 | HEF4075 23 | HEFa0I0 149 | NESTON a8 23773 207 %
HEF4022 103 | HEF4076 130 | HEF40192 109 | NESTIN 505 2N1019 2 B
HEF402) 22 HEF4077 22 ACA1I8 148 2N3820 39 333
HEF4024 75 | HEFao7B 2 | voltage TeA120S 88 2N3904 [l »
HEF4025 22 | weraos) B | Regulstors ¢« TDA022 713 2N5457 k] 17
HEF4026 244 | WEF40B2 2 oguls TOA10348 239 NS4S 36 17
HEF4027 57 | Heraoas 80 | msopoaixt 119 | riosicr s 40873 88 50
HEF4028 89 | HEF4084 80 | varaacn 42 | Tioscn 156 8CY07 14 29
HEF4029 na | Heraes o | uareoscu 18 | uararen 20 BC108 14 2850
HEF4030 58 | HEF4094 29 | uarei2cu 78 | uaTarCT a7 sc108c 18 48
HEF403) 250 HEF4104 208 UAT818CU 70 z.‘.', BC108 14 54
HEF4035 13 HEF4502 e UAT912CU a7 D. 8ci1008 9 k]
HEF4040 107 | HEF4505 N4 | uarisey 97 iodes BC100C 20 76
HEF4041 94 | HEFas08 230 | uATeLOSCS 38 400mwW C4V7-C31 | BC148 10 7%
HEF4042 8 | HEFasI0 135 | uazauizcs 38 | B2vse/azxre 8C1S8 10 [
HEFA043 100 HEF4511 157 § uAIBLISCS 38 + Voitags o8 acvm 17 36
1
CAPACITORS
Efectrotytic Axisl Ordar Coda | Polyester Radisl Leads Order Cods || Electrolytic Radisl Laads  Order Code
~10% 10 oBO% Tol.  Caw 018+ wF | 55,00y Ty0, C280/262 Stvle Cop 352 | ~10% 10 450% Tol. Cap 034 « uF
WV W | 2% |e0 [ %) Moulded Type, 10.2mm Puch Cap 380 uF V 10|16 26|36 | 4080 | &
10 9 + Value A7 7
;—‘ L 382 | 30 | uF | 32 | 30 88 7
32 H 7| oa | e 10 ?
ne o | s 7 18 e | 10 15 | U
e ol 0022 | 6 7 | 22 9 | n 22 | | ?
10 . 10 | 0093 [ 7 33 1" 3| s D
15 [ o | f St H 2 & ;; ] s 5
:; 8 U "la 6 8 |10 2 10 ‘ 7 8 9
o RS B [ 8 |18 30 8 7| 8 LAR
P 0 022 ] 8 |22 35 2 \ 1| 8 "
T3 ol 13 .033 8 8 n ] 1
150 9|0 » | o4 H H Y Bl "
20 |0 2 | a6 | %8 100 9
330 0 180 o
470 n|32|e
a0 |20 | 303 D.";L‘ s“:":
1000 % 30 9 'n Low Prottle Socket Tin 12 DILSKT3
1500 3| 39 14 Pin Low Protie Sacket Tin 14 OIL sk 14 || P-C-B- Components
2200 42 16 Pin Low Profie Socket Tin 16 DIL SKT 16 || Dsio Pan, Blug Ink, Slow Drying o
RESISTORS Order Code Skelaton Presets, Miniature Order Code
Carbon Flim, Fined 0.1W, E3 Vaiues, 100R-IM, Lin” Vernical Mounting 8 Min. Presst v
© 2%, E24 Velues IRO-1OM, 5% Tal, 2 esch Ry RO% 0 1W, EJ Valuss, 100A-IM, Lin. Morizontel Mount 8 Min, Preset H
190/100 (Mult 10/Valus} Skeleton Prasets, Stendard * Valus
O.5W, E12 Velum IRO-AMT, 10% Tol  Jesch ResRD% | 0.3wW. £3 Values, 100R-4M7, Lin. Verticsl Mounting 11 Std Praser V
oD 0.3W, EJ Vaiuss, 100R4M?, Lin, Horizontal Mount 19 Std, Praset H
Matal Film, Fixed * Veiue
g [
Do G g o wn sy | Pontme oty -
25W_ €12 Velusm, 10R-Z7K B Tol 18 escn c:u:as: 0.25W, E3 Velues, 4K7:2M2 Log 3 Robor Loy
_ Potantiometer, Slider * Velue
Motal Giaze, Fined 0.5W, EJ Vetum, 2K2470 . Lin 45 SiPotLin
0.6W. E24 Velues, IM-3IM, 5% Tal t8asch Res VRI? 0.25W, EJ Values, 1K0 - 1MO Log. 45 $iPot Log
+ Value + Velue
MAINS TRANSFORMERS Order Cods Plastic Boner — Boss Industrisl Mouldings
Secondaries may be connecied eries or Moyided Box end Ciose Fitting Flenged Lid
parsitel 10 give wide voltage renge ASS Box, C/W Bsats Bushes, end Lid In Orange
Primaries 0-220, 240V Order Cods
L112 W82 D31 » Case BIM2003 OR
6VA - Clamp Type Construction 235 each L150 W80 D50 131 Case BIM2005 OR
Approx 18% Regulation F C 54, 136, WI5 L190 W110 DB w3 Cases 81M2008 OR
04 5V, 04 5V Secondaries Trans 6VA i ;
ooV, 68y Plastic Boxes with Metal Lids
012V, 0-12v Recessed Too Box
015V, 018V ABS Bise, CIW Brass Bushw, I Orange
‘0. 1mm Atuminium Top Pensl Finished Gre
020v,0-20v i Order Code
~ 185 w58 D29 12 Case 81M4003 OR
20VA - Clamp Type Conttructron 380 eoch T w1 042 %0 eadel o
Aporox 16% Regulation F C 70, H48, W48 L16} woe Ds3 208 Cose BIMA00S OR
g: ;vo. :c.sv Secondsries Trant 20VA Discast Boxms
G172V, 0 12v Diecost Box snd Flanged Lwd
015V, 015V Aluminium Box and Lid in Naturs! Fimsh
G178V, 0175V Qudar Code
620V, 020V L113 w83 D31 124 Case BIM5003 NA
L152 W82 D80 L 81M5005 NA
L192w11) D81 334 Cote B1M5008 NA
VERO ELECTRONICS PRODUCTS
26" 2 5" 17 piten Varoboard 7n 200-210894
3 oren Verobosrd 79 200-210720 SWITCHES Order Code
2. 1ch Verobosrd (51 85/Pack  200-21076C Ministure Toggle — Honevwell
3. a8 20021078 SPOT 67 SWBA1011
5827529 195 200-21084E SPOT  Ciof a1 SWBA1021
Spot Face Cutter 107 203-21013A SPOT  Double 8ias To Centre 90 SWBA1041
Pin bnsertion Tool for 040 typs pin 147 203-21015F DPOT %0 SW8A2011
s 44/Pock  200:21087G OPOT  cloM m SW 842021
4aPeck 200210178 o
a54/Kit 200-21341D Ministure Push — C & K
Verowire Combe (261 100/Pack  200-21339F sp Push To Meke, Momentary 82 SW 8531
Verawirs Ware (2) 100/Peck  200-21340G s» Push To Bresk, Momentary 82 Sw 8533
GMT ELECTRONICS PROJECTS KIT BUILT UP
FREE-STANDING COMPLETE TELETEXT UNIT - FULL SPEC  £199-90  £275-00
TELETEXT DECODER BOARD + REMOTE HAND CONTROL £135-90 £140-00
TELETEXT COMPATIBLE TUNER AND P.S.U. £ 46-90 £ 57-00
TELETEXT COMPATIBLE PAL ENCODER + MODULATOR £ 22-90 £ 35-00
F.E.T.QUTPUT 100W MONO POWER AMPLIFIER MODULE £ 27-50 £ 35-00
X-BAND DOPPLER RADAR ALARM MODULE - MARK 11 £ 35-90 £ 44-00
ONE AMP P.S.U. MODULE (SPECIFY 5 OR 12 VOLTS) £ 7-50 £ 10-00
SIMULATED INERTIA MODEL TRAIN CONTROLLER £ 22-50 £ 35-00
SIMULATED INERTIA SLOT RACER CONTROLLER £ 27-50 £ 40-00
MODEL TRAIN STEAM SOUND SIMULATOR MODULE £ N/A £ 5-00

AITKEN BROS.

35 High Bridge,

Newcastle upon Tyne

Tel: 0632 26729

thandar

Test Equipment from Sinclair Electronics

BARCLAYCARD

o Gt

VISA

S

PDM35 DIGITAL POCKET MULTI-
METER ,
LED DISPLAY. DC volts (4 ranges) 1mV to 1000V AV volts
1v to 500v. DC current {6 ranges) 1nA to 200mA
Resistance {5 ranges) 1(} to 20MEGQ £39.95. AC adaptor
£4.25. Padded carrying case £1.95. MN1604 Battery
£1.28. Size 157x76x32mm

PFM200 frequency meter.
LED display. Range 20Hz to 200MHz Accessores as for
PDM35. Size 157x76x32mm £57.95.

DM235 BENCH-PORTABLE DIGITAL
MULTIMETER

LED display. DC volts (4 ranges) TmV to 1000V. AC volts 4
ranges) 1TmV to 760V. DC current 1ua to 1000MA
Resistance (5 ranggs) 10 to 20MEG(. £60.98. Carrying
case £8.95. AC Adaptor/Charger £4.25. Rechargeable
battery pack £8.95. Size 255x148x40mm

DM350 & DMA450. BENCH-PORTABLE
DIGITAL MULTIMETERS

DM350 3'% digit LED display DM450 42 digit LED display
Both provide six functions in 34 ranges. DC voltage 10uV to
1200V (100uV on DM350) AC voltage 100uV to 750v DC
current 1nA to 10A. AC current 1nA to 10A Resistance
10mQ 1o 20mQ {100m( on DM350) Carrying case £8.95.
AC adaptor/charger £4.25. Rechargeable battery pack
£8.95. Size 255x148x40mm

SC110 LOW POWER PORTABLE
OSCILLOSCOPE

The SC110 has a 10MHz bandwidth and sensitivity down to
10mV per division Full trigger facihties are provided,
inciuding Bright line and Auto with TV line and frame
filtenng £159.85.

TF200 FREQUENCY METER

LCD display The TF200 measures frequencies from 10Hz to
200MHz with a resolution of at least 1ppm {typically better)
across the whole measurement range £166.75.

TG105 PULSE GENERATOR

The TG 105 is a mains operated 5Hz to 5SMHz pulse generator
with independent TTL and 500 vanable outputs Period and
pulse width are each selected by a 6 position range switch
plus vernier control £98.75.

CALSCOPE SUPER 6 £186.30

A portable single beam 6MH2 bandwidth osciloscope with
easy to use controls. High gan to 10 mv/cm and wide time
base range from 1us to 100 ms/cm Full specification to
request Professional scopes you can afford

CALSCOPE SUPER 10 £251.85.

A dual trace 10MHz instrument of the very highest perfor-
mance and quality It has an accuracy of 3% which 1s
achieved by the use of builtsin stabilised power supplies
which keep the trace rock steady over a wide range of mains
Hluctuations Full specification on request

Please write or phone for illustrated brochure giving full
technical specifications for any of the thander products

Education Establishment Orders Accepted
PHONE OR SEND YOUR ACCESS OR
BARCLAYCARD NUMBER
ALL PRICES INCLUDE POSTAGE AND VAT
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IS THERE AN ALTERNATIVE
TO SPENDING MORE
AND MORE ON
LP’s AND
TAPES?

YES!

THE WILSON STEREO LIBRARY

As a music lover, you know just how much new records and TO JOIN THE LIBRARY, your annual subscription for records
cassettes cost. Now, by hiring your recordings from The Wilson is £3.90; or £3.75 annually for cassettes.
Stereo Library you can save yourself a lot of money. There is no deposit at all to pay.
Borrow from our vast collection of classical, opera, jazz, A FULL LIBRARY CATALOGUE is seht to you the day you join.
rock and pop recordings, for as little as 6p a day for From this, you make your choice and your first selection
stereo discs, and 5p for cassettes. Keep them N ~ of records or cassettes will be dispatched by return
for as long as you like. Change them as often as BORROW ORBUY, "y, of post in a special container designed to give

you like. And then, if you want to buy a ,’ THERE'S NOBETTER WAY __ & full protection. You only pay the hire

particular disc, on hire, you can THI‘J WIL;S()N r \ charge on returning the tecordings.
and at a very advantageous price! V4 STEREO J \ FORNEW RECORDS AND CASSETTES

l Jl BRAI“ LIMITED AT CUT PRICE, join. thg WSL
FOR BORROWERS, the choice Y \ "Records at Cost Service''. The
is wide open. Almost every TO: The Wilson Stereo Library Limited, 54 Sea Road, Bexhill, annual subscription is £3.50,
recent worthwhile classical, e B, O |\ enabhdng you to tt>uy 22 branglngvav

: Please send me: record or tape at cost price, plu

SOPIRY Gl 22 [T ' [ Free booklet ‘The Wilson Stereo Library’, which gives full details of alf nominal handiing charge of 25p.

record or cassette — can be sent l ~ W.S.L. services (and accessories)

to you in prime condition; or TO BUY USED RECORDS OR

W.S.L. Catalogue of stereo and quad recordings. | enclose £1.25*

mint condition and even totally || plus 20p postand packing. '~ SPECIAL OFFERS OF BRAND
unplayed for a small extra charge. W.S L. Catalogue of stereo cassettes. | enclose 80p* plus 15p post NEW RECORDS AT BARGAIN
‘ and packing. PRICES, you pay an annual

i ; ) | understand that this will be credited to me in full, shouid | decide to subscription of £1.90. For this, you
To find out just how gOOd our sel ‘ become a member of either the Cassette or Record Library. or both l geta monthly list of sllghtly used

SO O [EEREHES 5, Wiy el sy N name [ records, tapes and spectal brand new
our Record or Cassette Catalogue, or records offered at enormous savings.

both, before even becoming a member $ Address
To get your copy, simply complete and The Wilson Stereo Library Ltd., 54 Sea Rd..
post the coupon. And remember, the cost & ET11/80 g Bexhill, East Sussex TN40 1JP
. o otal SumE: £
of the Catalogue is refunded when you join. Q& »
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Disguised as Father Christmas, Ron Harris presides over our Sony
competition Prize Day, finds a sticky mat to play with and casts a
critical eye over a budget box of tricks.

e

ago | ran that appalling, tasteless and thoroughly

Competition results time again. A few Audiophiles
despicable Sony publicity photo for the ‘Stowaway’

b |

portable tape player and asked for your captions ... As
usual you did not disappoint me. Six million pieces of
paper later | think we have a winner. Well, almost. In
fact, two winners, as | was unable to make up my mind
between two very witty submissions.

Mr B. D. Barrett of Pickering, Yorkshire and C. R. Thorn
of Gioucester (who did not bother to define gender more
closely) are, therefore, declared joint ‘Wit of the Month’
and duly rewarded a year’s subscription to ETI. Anyone
who thinks second prize is two year’s subscription to ETI
had better leave now, lest he lose his vitals.

There were many more worthy attempts, but by far
the most popular line was “O.K. Scotty, beam us up”
which lost by sheer weight of numbers! | have given a
few of the better efforts below, the winners first:-

Left: the great Sony picture
show which started all this
lunacy.

Joint Winners: “Are you sure this will stop me getting pregnant?”’
Mr R.D. Barrett, Pickering

“Darling — 1 know it's cheaper than a choir, but this is our
wedding . . . ” C. R. Thorn, Churchdown

Also worth an honourable mention or three:
“His equipment is so tiny... but 1 love the performance”. Mr }
Wakewell, Shirley, Surrey.

A final chord in this symphony of corn and photographic
pap. Just to prove that PR agencies are capable of
exhibiting bad taste on a worldwide scale, | reproduce
below the hand-out photos for the Stowaway from Japan
and the USA . .

No words of mine could do them justice, therefore — no
comment.

"Here — can you do this with your thumb?” Un-named of Maidstone.
(Blew it, didn’t you?)

“So this is where you keep the spare batteries...”. ). Clarke, Sutton
Coldfield.

“Darling are you sure your pacemaker’s working O.K.?” S. McKinty, Co.
Down.

“Step two: place your right hand on your partner’s left . . .” P, Skinner,
Derby




On The Mat

Following on from last month’s review of the
Thorens TD160S turntable, | have more news of the
‘conversion’ kit to upgrade other models to a similar
performance. Similar, but not equal. It seems that most

Thorens conversion kit includes self-adhesive damping material to
improve the sub-chassis behaviour under resonant conditions. A
new arm-board and turntable mat is also included.

of the changes to the standard 160 which were made to
create the 160S are the brainchild of Cambrasound (a
merged version of Metrosound and Cambra
International) Thorens UK importer.

One point of difference exists, however, over the
turntable mat. Thorens went their own way and
produced a very heavy and sensible specimen which
resides in the 160S production model. Metrocare have
their own mat — and it is this that is included in the
conversion kit. As this item is marketed separately, as a
general application turntable mat, | thought it worth a
closer look.

7/
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It is formed from a silicon elastomer, which is
virtually 100% pure polymer. That description makes
about as much sense to me as the Arabian Daily News.
The material has a very high surface tension — higher on
the face which will be in contact with the turntable.

Practically this means it is ““sticky” to the touch and
bonds very well to the metal surface. The record is
effectively held across its entire surface, with no room
for air gaps.

Resonant Peaks

Metrocare claim the biggest benefit lies in the
reduction of those resonances which are inherent in all
cast platters and cite an improved upper-bass and mid-
range reproduction as the audible return for the £16.75
retail price.

Above: the very persistent Metrocare turntable mat, as fitted to the
Thorens conversion kit, but not to the production 160S decks. A
very high surface tension endows it with considerable LP holding
qualities.

Because of the mat’s amazing ability to hold dust,
the Metrocare must be kept clean — and the deck
covered at all times when not in use. Removing records
from the mat has to be done carefully as the bonding is
not just good, it is excellent. LPs are somewhat loathe to
leave.

Having tried the Metrocare on a few decks,
including the TD160S, t can confirm that is is indeed a
worthy effort. Compared to Thorens’ own creation it
displays an improved mid-range and tighter control of
the bass. Subtle changes, but clearly audible
nonetheless. | cannot understand why Thorens would
not accept the whole of the advice offered, and fit
Metrocare to the TD160S production model. Swiss
independence, | suppose. Ah well.

Trying the Metrocare on other decks, including some
budget machines, suggested that it has much to offer
most hi-fi users in that an audible improvement was
obtained on all the decks we dropped it on. It is probably
the only one of these “super-mats’”’ that can claim such
universal application ——

3



$ TRIO

STERED INTEGRATED ANMPLIFIER
KACAOD -

Budget Trio

In response to readers’ calls for budget hi-fi reviews
(and because someone told me Felicity Kendal had a
Trio hi-fi) | have been taking a look at the new KA-300
from Trio, a 30 + 30 low price amplifier which will retail
at somewhere in the region of £80-£90.

Facilities offered are not at all bad for this price area
and dubbing between two tape decks is possible. One set
of tape sockets (phono) is included in the front panel for
ease of access. Not a bad idea if you can hide them
somehow with one of those flaps the Japanese are so
enamoured of, but a little ugly otherwise. In fact the
KA-300 is anything but pretty all round! The controls are
well sited and smooth to operate, but the appearance is
downright ugly in my opinion. The black plastic ribbing
which pops up all over the front panel gives a very
strange look to the whole thing.

Individual is perhaps the kindest label to hang there!

On test the Trio acquitted itself well, exceeding the
spec on every feature and giving a very competent
electrical performance. Power available was somewhere
around the 35 W a channel mark and this is well
maintained across the audio spectrum. Noise ratios were
commendably low for the price and distortion was at a
level where it would not be a problem. The test results
give you the details, if you're interested. '

TABLE ONE

joooe

Output Power ; 40Hz - 20kHz 5 25W
Power Bandwidth : at0.01% THD ; 10Hz - 45kHz
S/N Ratio, unweighted ; phono ; 60dB
aux, tuner, tape ; 65dB
Damping Factor 8R 40Hz - 20kHz ; 60
Input Sensitivity ; phono ; 2mV at 50K
aux etc ; 130mV at 27K
Distortion ; THD 1kHz at 20W; 0.1%
intermodulation ; 0.05%

Test results for the Trio KA300 amplifier. Noise ratios are excellent.
The impedance on the aux input is, however, somewhat less than
excellent! A minimum of 50K is to be preferred.
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Above: the Trio KA300 budget amplifier. The appearance is certainly
striking and bereft of superfluous controls. Loudness could have been
disposed of, too, in my opinion without much weeping wailing and
gnashing of teeth. Tape facilities are good for an amplifier in the
under £300 class.

Listen with Trio

It is always difficult to decide exactly how to
audition budget equipment. Do you hook it onto a top
flight set-up, in order to exactly determine its strengths
and weaknesses, or use the type of system it is designed
to run with and accept that you are only able to judge it
comparitively against a rival unit?

My own approach is simply to do it both ways!
Never one to makes things less complex, if at all
possible. Hence the Trio was substituted into my
reference system (driving Kef 105 Ils at one point!), first
of all to try to get an absolute idea of performance
before moving on. | might add that the Seoum amplifier
on offer elsewere in this issue was also put to the test
and used throughout as a comparison to the Trio. Final
listening was carried out with reference to a friend’s
system using the NAD 3020, which is perhaps the best
sounding unit in this price bracket.

-Having now heard the KA-300, | think that NAD have
little to worry about. On an absolute basis the Trio has
poor bass control and a tendency to “harden’” on
complex material. The Seoum sounded a good deal
clearer and coped with most material well, although the
noise was higher than with the Trio.

On the ‘plus’ side, the KA-300 is possessed of a good
signal-to-noise ratio on both phono and tape and is well
engineered. Against that, it has a good sound quality that
is bettered by competitors, such as the NAD 3020 and
the Seoum, and a highly individual appearance that you
will either love or hate.

Sorry Trio, | can’t recommend this one at all.
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Above: an internal view of the Trio KA300. Lots of space is there
not? Surely a smaller cage could have been found without jeopardising
the signal to noise ratios too much?

ember to quote full details of the hi-fi system they are using. It is
of great value to me in trying to sort out problems to know what it
is I’m trying to sort out!

Will readers using the Audiophile hi-fi enquiries service please rem-

NEWS: Audiophile

Letters Pray
Dear Sir,

| am upgrading my system and have been told that
what | ought to change next is the turntable. This is a
Thorens TD150 and an SME 3009 and a Shure M75ED
cartridge. Amplifier: Armstrong 621. Speakers KEF
Cadenzas.

My friend told me to buy a Linn as this will improve
my system more than anything else. But this will cost me
over £300 and this is more than | paid for the whole
system, | wanted to be sure. What would you suggest |
do?

Yours sincerely
F. Kendal
Londcn

Hang on whilst | recover from the heart-attack that
that name and address induced ... People with that
name should make it clear at the start who they are not
— not who they are! ... Come on heart, don’t fail me
now . .. you can make it . ..

Anyway, Mr Kendal, the first thing | would advise
you to do is take your ‘friend’ on a one way trip to the
docks in brand new cement shoes. It is about all he
deserves. If your TD150 is in good condition, a Linn will
make little, if any, difference to your system. A better
immediate upgrade would be to change the cartridge. If
you like the Shure sound then the V15 IV is an excellent
buy. If you fancy a change then give the Goldring G900
IGC or Empire 600 LAC a try. After that both the amp and
speakers could well be replaced — in fact, the deck is
the last thing to change! ETI

W pgg-RECORWD
REVIEWS. AND
DETARS OF
EVERY
MAJOR
VIDEOCASSETTE
AAILABLE

AT YOUR LOCAL NEWSAGENTS

NOW!

or direct from us, add 25 pence p&p

For a_mere 60p you can sample the delights of our new
Modmags publication VIDEO TODAY.

If your interests include hi-fi, films and video equipment
of all descriptions, this magazine can fill the void in your
life.

Finding yourself with nothing to do with your leisure
hours? VIDEO TODAY can supply loads of new ideas.
Features include film reviews as well as video machines,
vision mixing and hi-fi amplifiers.

THE entertainment magazine for the home!

MODMAGS LTD
Publishecs of:

ELECTRONICS TODAY INTERNATIONAL
HOBBY ELEC TRONICS
COMPUTING TODAY
VIDEO TODAY
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KEELMOOR Quality..

Keelmoor Ltd is a company which has been established for a long time —we supply the products you have often bought from other
companies. Our precision watches and electrical goods are renowned for their superb quality and reliability.

We differ from other companies in that weimportdirect world-wide —that difference is passed ontoyou at unbeatable prices. You receive
the goods faster and we provide a service and no catch guarantee of which we are justly proud.

We employ experts world-wide whose jobitistoseek out products ofthe highest quality at the lowest possible prices. lllustrated here s just
atiny selection of our comprehensive range. Just compare these items with those seen elsewhere —we are confident the prices willamaze
you. You can save §§8§'s.

4

GENTS 5 FUNCTION LCD HERE IS THE AMAZING
12/24 HOUR ALARM/CHRONOGRAPH
p— s’ ~ This is the foundation of Along with the usual time and
our range and is ideal for D date displays, this multi-func-

tional timepiece has a 24 hour
alarm and a f, second
stopwatch. The time may be set
. tooperatein 12or 24 hour mode
@ andthedate can be in Englishor
American format. The day ofthe
week is continuously indicated
and the stopwatch display may,
on command, be frozen to show
] split/laptime while the
\ i .\ stopwatch continues to run.
A\ &P —m,f Stopwatch operation does not
& / effect normal time keeping.

§12.95 only for this model. Also
available with

FROM solar energy
panel to conserve

&120951) enerygy during

daylight hours for

the man requiring the
basic functions of hours,
minutes and seconds,
. with month and date. A
backlight is included and
the stainless steel strap
provided is fully adjusted
to suit any size of wrist.
Guaranteed for one year, —|
this watch represents
fantastic value at only

HOUR MIN/SEC
MONTH DATE

§4.95p

§14.95
ILLUSTRATED BELOW IS THE LADIES 5 FUNCTION LCD.
This watch has éhe sametime and autc calendar functionsasthe From Watches to Clocks, from Calculators to
basic gents model described above, together with backlight and : . I
adjustable strap to suit the daintiest of wrists. It's compact, Radl_os’ from Binoculars ,to Tool K.lts
pleasing appearance makesit a very practical day watch anditis KEELMOOR is the name for the right quality at
also often used for boys and girls.” Available in black or white the right price. Your personal catalogue will tell
fass you more —free with every order.
— 5
;I‘hes.ef are just a 5 e AT
ew OI our QUARTZLCD
fantastic offers DRESS WATCH

. This attractive ladies model
with the standard 5 functions
of hours, minutes, seconds,
month and date has literally
i sold in tens of thousands.
Available in gold or silver
colours with ‘sugar coated’
: finish. Please state first and
" second choice

of square,

&8.95]) round or oval

design.

remember. A
free colour
catalogue is
posted L
with every $£5.95p

or just send iarge S.A.E.

Ol'de . and we'll send you one.
o W

. s S Il GENTSLCD

ALARM WATCH e
CRYSTAL This r.no_del represents L5
famastc,incrediblevave  THE ULTIMATE GENTS LCD
display C'Ontinuously CALCULATOR/ALARM WATCH

showshours, minutesand  If you want a watch from the e
seconds, or may be topendofthe marketthisisthe __...{LH.{___. F
changed at will to hours,  one for you. Full calculator e _L“_ e
minutes and date. lts  functions plus memory and

effective alarm is ex-  percentage are combined with

tremely useful and may

X L time and alarm i
be set to any time withina 2yl GHES 1D

24 hr. period. In make this item an Qutstanding
addition therejs  buy- Manufactured in Japan at

&8.95p an alarm indica-  the same factory that produces

tor, 4 year calen- models for probably the most R
dar and snooze  famous name in the watch ©00000000
repeater. . busipess,thisdevicerepresents 2000000000

sheer quality at an 203200000
FULLY GUARANTEED BARCLAYCARD unbelievable price. Comes = &

We must emphasize all these items are

complete with backlight and

fully guaranteed for one year. All AND ACCESS button operating tool e
electronic goods come complete with EENGJ.N 4] carried in the strap &
demonstration batteries which cannot clasp. We advise you =

be guaranteed. New batteries are WELCOME. to order quickly &39'951) SHRE
available for only 60p. SEE COUPON. whilst stocks last. iy }L
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at Keener Prices

FREE

With every order.
Big colourful
Keelmoor catalogue
featuring hundreds of
products at bargain

We don't think you'll find items of this quality anywhere prices.

‘else at the price we offer. Order now, Christmas is round the
corner and this is the way to make gift buying easier —and cheaper too.

WE ARE PROUD TO INTRODUCE THE AMAZING
MELODY ALARM CHRONOGRAPH

ACTUALLY
PLAYS

THE YELLOW
ROSE OF TEXAS

BUT AS YOU CAN SEE
FROM THE DETAILS BELOW
THIS CHRONOGRAPH IS NO
MERE NOVELTY

G

Today's technology has produced this fine watch which
incorporates a musical alarm which plays a complete verse of
‘The Yellow Rose of Texas.' Other functions

included are as for model number 1. With stop watch.

£14.95p

NEW TO OUR RANGE, WE COMBINE PRECISION
AND STYLE IN THIS-THE SUPER SLIM GENTS
5 FUNCTION CHRONOGRAPH

T ‘hr'\_r“-"""

JUST TO GIVE YOU
AN IDEA OF THE
ULTRA SLIMNESS OF
THESE WATCHES WE
HAVE ILLUSTRATED
A SIDE VIEW OF THE
SUPERSLIM DIGITAL.
BELOW, WE HAVE
ELABORATED ON
SOME OF THE

. TECHNICALITIES: —
These Watch—e;'neied no special?unctions to make them stand
out in a crowd —their slimness serves that purpose. If you've
been put off digital quartz watches in the past because you
require an ultra-slim design, now

is the time to change. Is equipped
with standard 5 functions and

backlight.
Keelmoor Ltd.

chisatese

. P
‘ ﬁ 000

§9.95p

MAINS DIGITAL ALARM CLOCK

A very practically sized mains operated digital alarm
clock —this item is extremely well finished and looks
equally at home by the bedside or in the living room.
With snooze/repeater alarm you could not even buy
the components to build your own for this price.

Available at the amazingly low
$8.95p

price of only
AND FINALLY, WHAT MUST BE THE ULTIMATE IN
SQUEEZING A QUART INTO A HALF PINT POT! THE

- INCREDIBLE MINIATURE LCD TRAVEL/ALARM

As youcan see from the photograp above isdevice istiny and
yet it continuously displays hours and minytes with auto calendar
and night light. Invaluable for the busy traveller or simply for use
in the modern home, it comes complete with its own travelling
case and can easily be carried in top pocket or the smaliest of
handbags. It has even got a stand for upright position on table,
shelf or sleeping compartment. An unusual gift to yourself or

78 Castle Street, Derbyshire DE7 1DY Others atonly £10.95.

THE KEELMOOR PROMISE
Keelmoor have a tremen-
dous reputation to uphold
both in the retail and whole-
sale trades and so. with every
product sold, we automatically
give the Keelmoor Promise
This includes: —

®NO RISK GUARANTEE.

Every order
dispatched by
return, and is
sent by

recorded e mat i
delivery. That [uteswenet
is Keelmoor’s |[RYiEovim
Promise To o BACK UPSERVICE
You. s
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13 DAY TRIAL COUPON. .

To Keelmoor Ltd, 78 Castle Street. Melbourne, Devby bET 1Y

Please send me the itemis indicated in the boxes below. [ understand thatf | am not
completely satished. | may return the goods undamaged within 15 days and my
money will be refunded in full

A B ¢ D t F G H [} J | Justindicate with a
v tick, item required
if more than one
required tick plus
number-ie~

TOTAL AMOLNT =8

NAME Mrs Miss M My
ADDRIESS

- POSICODE,

T fose achegue "0 KEELMOOR LT
i charge v Acceas or BARCLAYCARD  itick os apphicable

No
TOTAL —§ + 50 per item P&P

The advertisements to watch for quality precision at the right price.
All goods dispatched by return. ET

/ S L L L

L
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: BUILD YOUR OWN METAL DETECTOR
MON ITORS VLF/TR VCO/TRIB/TRBFO...
M O N |TO RS roquren. ieratute acailable m roturh 1o SAE.
MONITORS

Manuals and parts sold separately: write or
phone for price. Export welcome: write for
Uncased from 3" to 12"
Cased from 5’ to 20"'.

guote.

Semi professional or Shadow \;(r‘/tn. Full

: . specification discriminator, not
prOfessmnaI aValIabIe fl'om jfst ferrous/ non'ur(lmus ?nd|2:-
stock. tion. 1t works by measuring the

conductivity of the target; now you can
reject nails bottle caps even aluminium
foil and ring pull tabs! Full ground effect

Monitor PCB’S including exclusion over normal or high per-

meability soils.
Transﬂ)rmers and TUbes aISO The h:a'ad is :her’mally and capacitively shieide 4.
in stock. 4 modes: deapseeking VLF plus 3 TR discriminating'ranges.’ Shadow

Push button ‘memory’’ tuning. Performance equals! TR/‘B
commercial detectors costing £2001 As described in ETI. |
Complete kit now only £87.687 inc. VAT & postll

TRS8-80 Software available.

Individual parts: Search head £21.33 PC8 £6.80 Case £5.33 Adjustable shaft assy. £5.10. LM393
. £1.12. Manual.gives more Info. than ETT article — and extca function) £1.12. Alline. VAT & i
Send for details. parts akso available separately) : e

Shadow TR/1B (il!uslra\od) ,A true transmit receive/induction balance detector at a budget price for
anyone who doesn’t need discrimination. Waterproof and thermally insulated search head. Good
sensitivity. Built-in speaker and headset jack. Complete kit £33.60 inc. VAT and Post.

RO F ON Shadow TR/VCO. An advanced version of the TR/IB. Use as a sensitive 1B machine or switch to VCO
(: | mode when the sound changes to a varying pitch. allowing essier use over mineralised arqund and

enabling detection of negativa, high permability anomalies. Kit price £38.67 inc VAT and Fost.

ELECTRONICS AT

Shalt Kit. Consists of the {hard to tind) hardware items, for detectors of your awn design. Fully adjustable
shaft with handle, search head mouldings {int. diam. 185mm) with hinge assembly. special clips to mount
your.own control housing {any box is ie). C y llic and illed. With
instructions £14.45 inc. VAT and Post.

Crofton Electronics Limited
35 Grosvenor Road, Twickenham, Middx.
PRl e ALTEK oo,

Order by po§| or phone (Zl‘ﬁours). Access & Visa Cards quote number. Callers by appointment only please.
. Phone (083 22) 44110 anytime!

1 10 projects in every book!!

The ‘110’ books have been acclaimed

by enthusiasts, students and engineers.
Each contains 110 different circuit
applications-Use them as project books
or as source books for circuit ideas. !

110 CMOS Digital IC Projects for the Home Constructor 110 Operational Amplifier Projects for the Home Constructor
R. M. MARSTON 040800216 6 £3.95 R. M. MARSTON 0408 00153 4 £3.95

110 Electronic Alarm Projects for the Home Constructor 110 Semiconductor Projects for the Home Constructor

R. M. MARSTON 0 408 00269 7 £3.95 Second Edition
R. M. MARSTON 0408 003227 £3.95

110 1C Timer Projects for the llome Constructor
JULES H. GILDER 0 408 00480 0 £3.95 110 Thyristor Projects using SCRs and Triacs
R. M. MARSTON 0 408 0074 5 £3.95

110 Integrated Circuit Projects for the Home Constructor -
Second Edition 110 Waveform Generator Projects for the Home Constructor

R. M. MARSTON 0408 00309 X £3.95 R. M. MARSTON 0 408 003537 £3.95

Available from your bookshop or in case of difficulty direct from the publishers.

Newnes Technical Books

-L \!l Borough Green, Sevenoaks, Kent TN15 8PH
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PROJECT

cartridge burst into life with our RIAA

equalised preamp, designed for the
ETI Multi-Option Board. Circuit

design by Keith Brindley.

levels and consequently require low noise, high

gain preamplifiers to boost their
signals. Op amps for this application are relatively
abundant nowadays. But, things aren’t quite that simple
— not only is the output level of a magnetic pick-up low,
but it varies with frequency. At the top end of the audio
spectrum (ie 15-20 kHz) the signal is about 40 dB up, (ie
100 times) that of the lowest end of the range.

The Record Industry Association of America (RIAA)
laid down the rules for the frequency response curve, so
that when designing such a preamp stage the engineer
has only to calculate suitable values for the components
in an op amp feedback loop. What is needed is an
amplifier response which diminishes with increasing
frequency over a range of 40 dB, to compensate for the
response of the cartridge and give an overall flat output.
Given a microcomputer, a sharp pencil and a bottle of
vodka it should take him — ages. But why bother, it’s all
done nowadays (as it often is!) on one chip — the LM382.

Cue Cavalry

National Semiconductor came to the rescue with the
introduction of this device, a wide-range supply voltage
(9-40 V) preamp which, with only a handful of other
components, gives an RIAA preamp featuring low noise,
high gain and the required frequency response.

M agnetic cartridge pick-ups have very low output

Construction

The only components which need correct
polarisation are the four tantalum capacitors and the IC,
so check the overlay carefully before soldering them
into position on the ETI Multi-Option Board.

The input and output connections should be made
with screened lead, the screen being taken to 0 V. The
only thing to note here is that the input leads must be as
short as possible, because the high gain involved in any
preamp circuitry makes them very susceptible to hum
and noise pickup. Short screened leads help to minimise
this problem.

ETI NOVEMBER 1980

Sounds amazing. Listen to your magnetic s\

+9 TO 18V
NOTE:

INPUT IC11S LM382
l“ 14 R2 47k
C11u0
OUTPUT

C2 330n

C4 1nd

Fig. 1. Circuit diagram of one channel of the preamp.

HOW IT WORKS

The feedback loops in any RIAA amplifier are fairly
conventional and apart from different component values, any
one circuit is similar to another. What makes the LM382 novel is
the internal resistor matrix available on the chip. This enables an
exceptionally low number of external components.

For the technically minded the RIAA transfer function of
such an amplifier can be stated as:

_0-ibh
(1 — 61 +jfff5)
where f,=50 Hz, f,=500 Hz and f;=2.12 kHz

This defines the corner frequency exactly and also the
various slopes of the frequency response. It just so happens that
capacitoriresistor feedback combinations can be used to achieve
the required amounts of gain, corner frequencies and roll-offs.
The internal resistor matrix of the LM382 simply allows us to use
fewer external components in the circuit.

i
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PROJECT: RIAA Preamp

Fig. 2. {(below) Component overlay of the stereo preamp fitted onto
the Multi-Option PCB.

. ] r— |
. o sl » =~‘“——-—- +9V
INPUT 1
—————— e —QV
R1
) INPUT 2
£4
c3

i

OUTPUT 2

PARTS LIST

Resistors all 4 W 5%

OUTPUT 1

R1 1k0
1 R2 47k
Capacitors
c1 1u0 35 V electrolytic
c2 330n polycarbonate
‘ C3 33u 10 V electrolytic
BUYLINES c4 1n5 polystyrene
Semiconductors
The one chip dand handful of camponents used should not present 1C1 LM382
any problems. They should be readily available from suppliers Miscellaneous

advertising in this issue. ETI Multi-Option PCB

ETI

ULTRA SLIM

ALARM MYSICAL

DUAL TIME ALARM ALARM

CHRONOGRAPH

CHRONOGRAPH

WITH 12/24 HOUR DISPLAY
Only 6.5mm thick including a
special battery hatch. Normal
display is. Hours, mins, secs,
day of the week and p.m. indi-
cation. Display mode can be
either 12 or 24 hour cycle. Other
features include 24 hour alarm,
1/ 10th sec chrono with lap time
and backlight

{Chrome colour).

Es BEe
.

L

—

AHIVAS

1

Incredible value for money. Sold
elsewhere for £19.95 Normal
display is Hours, mins, secs. or
date. day of the week, PM and
alarm indicator. Other features
include, 2nd time zone, 1/10th
sec chrono, Jacklight and 24
hours alarm. Buy now while the
stock lasts. (Chrome colour)

A201S €13.50 P

4 M20 £10.95

GENTS 6 DIGITS
ALARM

WITH DAY OF THE WEEK

Normal display is Hours, mins
secs, day of week. PM indicator
and Alarm indicator. (Model
A203L has extra large digit for
better readability). It has a very
useful 24 hour repeat alarm and
4 year auto calendar. {Chrome
colour)

LADIES SNOOZE
ALARM

Exceptionally good value for
money. Normal display is Hours,
mins, PM and Afarm on indica-
tions, other features include, 4
year auto calendar, backlight,
24 hour alarm with Snooze
facility. Fully adjustable, stain-
less steel bracelet (Chrome col

CHRONOGRAPH

Normal display is Hours, mins,
secs, day of the week and Alarm
and indicator. Other features
include, 1/10th secs chrono-
graph with lap time facility,
month, date, backlight, 24
hours musical alarm. Plays FUR
ELISE).
Case similar to model LM 20

A205S £13.50

As illustrated in the picture

A202S £14.50
As illustrated but with Dual Time
{Plays YELLOW ROSE OF
TEXAS)

LM101 £15.95

4

A203S £8.50

our) L e |

LM102 £9.50

LADIES SUGAR
COATED DRESS
WATCH

Ladies 9 function LCD watch
Hours, mins, secs, month, date,
backlight. Auto date/time dis-
play mode, 4 year auto calendar
This watch has an optional auto
date /time display mode. In this
mode time and date is altern-
atively displayed every 2 secs.
{Chrome or gold).

LM39£8.95 b

&
S

&

LADIES
COCKTAIL
WATCH

Ladies 9 functions LCD watch
Hours, mins, secs, month, date,
backlight. auto date/time dis-
play mode, 4 year auto calendar
This watch has an optional auto
date /time display mode. In this
mode time and date is altern-
atively displayed every 2 secs.
{Chrome colour)

4 (M38£5.95

# ULTRA SLIM DUAL TIME MUSICAL ALARM
CHRONO. Only 7mm thick. Plays ~“YELLOW ROSE
OF TEXAS™”. A204S £14.95

* VIDEO MASTER. 24-tune Doorchime £13.95

* VIDEOMASTER COMPUT-A-TUNE: 2 octave keyboard.
replay with added musical effects £19.95

GUARANTEE:

We will retund your money if not satistied with our goods {return

goods within 10 days in good conditions),

All our products are guaranteed for one year

All prices inciude postage, packing and insurance. But if you require
your watch in a Felt presentation case please add 70p per watch to
cover cost of extra postage and packing

AKHTER INSTRUMENTS LTD.
11-15 BUSH HOUSE
HARLOW, ESSEX CM1B 6NS
Tel: 0279 414464
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Commodore produce Britain’s
number one microcomputer. But we
don’t stop there. We also insist on
providing comprehensive support
throughout our national dealer
network.

Our dealers can examine your
needs and demonstrate which
hardware and software will suit you
best. Their trained engineers are
always at hand and a 24-hour field
maintenance service is available.
Yourlocal dealer can tell you more
about the following Commodore

" Services.

CK The Commodore PET

The Commodore PET computer
range covers everything from the
self-contained unit at under £500 to
complete business systems at under
£2,500:

Commodore Business

cx Software and Petpacks

Our software range covers
hundreds of applications. Business
software includes Sales and
Purchase Ledgers, Accounting,
Stock Control, Payroll, Word
Processing and more. In addition
over 50 Petpacks are available
covering such titles as Strathclyde
Basic Tutorial, Assembler
Development System, Statistics,
plus our Treasure Trove and Arcade
series of games.
c‘ Commodore Approved

Products

Compatible products of other
manufacturers with Commodore’s
mark of approval are also available.

K Commodore Courses

Commodore offerarange of
residential training courses and one
day seminars. An excellent start.
And when you have installed your
system the PET User’s Club
Newsletter can keep you informed of
new ideas and latest developments.
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LONDON AREA

Adda Computers Ltd,
W5.01-5 84

Advanced Mana ement Systems,
EC2.01-6 g

Byteshop Computerland
W1.01-636 0647

C.S.S. SBusmess Equipment) Ltd,
E8.0. 293

Capital Computer Systems,
W1.01-636 3863

Centralex-London Ltd,
SE13.01-3184213

Cream Microcomputer Shop,
HARROW, 01-863 0833

Da Vinci Computer Shop,
EDGWARE, 01-952 0526

L& JComputers,
NW9.01-204 7525

Home and Business Computers,
E12.01-4 107

Merchants slems Limited,
EC4.01-3531464

Metyclean Ltd,
SW1.01-828 2511

Micro Computation,
N14.01-8825104

Micro Computer Centre,
S$W14.01-878 3206

Sumlock Bondain Ltd,
ECL.01-250 0505

Sumlock Bondam Ltd,
EC4.01-626 0487

TL.C. World Tradin, Ltd
WCZ 393894

TOPST
SW1. Ol 730 1795

HOME COUNTIES

G.M. Marketing.
ANDOVER, 790922
HSV Microcomput

MBMASINGSYOKE 62444

BEDFORD, 40601
Elex Systemns Ltd,
BRACKNELL, 52929
DDM Direct Data Mnrketing Ltd,
BRENTWOQOD, 2293
Amplicon Micro Systems Ltd,
BRIGHTON, 56211
RUF Computers (UK] Ltd,
BURGESSHILL, 45211
T &V Johnson (Microcomputers
Etc) Ltd, CAMBERLEY, 20446
Cambridge Computer Store,
CAMBRIDGE, 65334
Wego Computers Ltd,
CATERHAM, 49235’
Dataview Ltd,
COLCNESYER 78811
South East Computers Ltd,
HASTINGS, 844
Aipha Busmess Systems,
HERTFORD, 57423
Brent Computer Systems,
KINGS LANGLEY, 65056
Isher- Woods Busmess Systems,
LUTON, 4
South East Computers Ltd,
MAIDSTONE. 681263
Micro Facilities Ltd,
MIDDLESEX, 01-979 4546
J.R. Ward Computers Ltd,
MILTON KEYNES 562850
Sumlock Bondam gEast Angliaj Ltd,
NORW
TV J nson
Etc) Ltd, OX FOR|
H.S.V. Microcom uters
SOUTHAMPTON, 22131
Super-Vision,
SOUTHAM PTON 774023
Xitan Systems L
SOUT AMPYON '38740
Stuart RDean Ltd,
SOUTHEND-ON- SEA 62707
The Computer Room,
TUNBRIDGE WELLS, 41645
Orchard Electronics,
WALLINGFORD 35529

|crocom ilters

-

Petalect Ltd,
WOKING, 63901

Oxford Computer Systems,
WOODSTOCK, 811976

MIDLANDS AND

SOUTH HUMBERSIDE

BgteshopCo uterland,
IRMINGHAM, 622 7149
CPS (Data Systems Ltd,
BIRMINGHAM, 707 3866
Camden Electronics,
BIRMINGHAM, 773 8240

Computer Services Midlands Ltd,

BIRMINGHAM, 3824171
Catlands Comp er§rj Ltd,
BURTON-ON-TR 812380

ibek Systems,
COVENTRY, 86449

Jondane Associates Ltd,
COVENTRY, 664400

Davidson-Richards Ltd,
DERBY, 366803

Caddis Computer Systems Ltd,
HINCKLEY, 613544

H.B. Computers,
KETTERING, 83922

Taylor-Wilson Systems Ltd,

NOWLE, 619

Machsize Ltd,
LEAMINGTON SPA, 312542

Office Computer Yechmques Ltd,
LEICESTER, 28631

Lowe Electronics,
MATLOCK, 2817

Betos {Systems] Ltd,
NOTTINGHAM, 48108

Bnteshop Computerland,

IOTTINGHAM, 40576

South Midiands Commumcatlons Ltd,

LEEDS, 782326

Yorkshlre Electronlcs Services Ltd,
MORLEY,

Comp uter Centre 1Shef1|eld) Ltd,
SHEFFIE

El ectromc Serwces
SHEFFIELD, 668767
Hallam Computer Systems Ltd,
SHEFFIELD, 663125

NORTH EAST

Dg:on Instruments,
URHAM, 66937
Currie& Maugh
GATESHEAD, 774540
ards Offlce Sugglleusj Group,

Ift L d
HARYLEPOOL, 61770
Fiddes Markeﬁn{ Limited,
NEWCASTLE, 815157
Newcastle Computer Services,
NEWCASTLE, 615325
FormatMicro Centre,
NEWCASTLE, 21093
Tripont Associated Systems
Consuitants Ltd,
SUNDERLAND, 73310

SOUTH WALES AND
WEST COUNTRY

Radan Computational Ltd,
BAYH 318483
mputer Corner.
SNHOESIUIV 59788
Bristol Computer Centre,
BRISTOL, 23430

NORTHWEST AND
NORTHWALES

Tharstern Ltd,
BURNLEY, 38481

B+B Com;uters] Ltd,
BOLTON,

Preston Computer Centre,
PRESTON, 57684

Catlands Computers Ltd,
WILMSLOW, 52716

LIVERPOOL

Aughton Microsystems Ltd,
LIVERPOOL, 548 7788

B,E.C. Computers,
LIVERPOOL, 2635738

Rockclitf Brothers Ltd,
LIVERPOOL, 521 5830

MANCHESTER AREA

eshop Computerland,
ANCHESTE 2364737
Computastore Ltd,
MA CHESTER, 8324761

Ltd,
&HE YER 8724682

Executlve Re, ro%a hicLtd,
MANCHESTER, 1637
N.5.C. Computer Shops Ltd,
MANCHESTER, 832 2269
Sumlock Electronic Services
Manchester) Ltd,

ANCHESTER, 8344233
Professional Computer Services Ltd,
OLDHAM, 6244 65
D. Kip! %

SAL OR 834 6367

ipment Ltd,
Keen Computers Ltd, s e, STOCKPORT, 061-432 0708
YeNk%H;':Z?rLAM 583254 &VJohnson Mlcrocomputers SCOTLAND
STOKE-O| gRENQf 813631 SE:: ,,L::'YEEL?W?,LL'&HOGI Holdene Microsystems Ltd,
systems Micros g EDINBURGH, 668 2727
YELFORD, 460214 BRISTOLI26685
Sigma Systems, Microcentre
McDoweIIKnaggs&AssoCIates. CARDIFF, 34869 EDINBURGH 556 7354
WORCESTER, 427077 Aethotrol Consultancy Services,
Office and Business Equipm 7
. (Chester)ud DEESIDE, 817277 GLASGOW, 641775
A.C. Systems, B te:hopCom;uterland
YORKSHIRE AND [XETER 71718 ol
a Systems,
NORTH HUMBERSIDE J,::{»)ZPJR” gfs " (SLASGOW. 221 5401
Ackroyd Typewriter & Addin; omputer ervices
Machine Co, Ltd, BRADFORD, 31835 oNEWQUAY. 2863 T anCes 12208
Allen Computers, Devon Comy ut ers Kl:?‘ e Ags 204
GRIMSBY, 40568 PAA:;;:!YO .52:503I IRKWALL, 3140
Mi ' C ters Ltd, J.A.D. Integrated Services,
A‘HI?IY“S’GEZ ?J";pu “ PLYMOUTH 62616 IRELAND
Microprocessor Services, Business Electronics, SoftechLtd,
HULL, 23146 SOUTHAMPTON, 738248 DUBLIN, 784739
Holdene Ltd, Computer Sy ies;Swansea]. Medical & Scientific Computes,
LEEDS. 459459 SWANSEA, 29004 Services Ltd, LISBURN. 77533
—_ e e — ——_— — —= = — = — —= — = = — — 7
To: Commodore Information Centre,
360 Euston Road, LLondon W1 3BL. 01-388 5702 ]
Please send me further information about the Commodore PET. |
Name |
Position |
Address
ETID2 l
Intended application |
Do youownaPET? YES[] NOO |
_:__________________l

This list covers dealers participating in our advertising.




Quality Product
free Catalogue

Pack
A10 10 PP3 battery leads
. 50p
A72 10 3.5mm jack plugs
. 80p
A73 10 3.5mm jack sockets
80p
A74 10 Sud. jack plugs
£130p
A75 10 Std. jack sockets
hG 17
A84 105 pin 180 DIN plug
o 120p
10 5 pin 180 sockets
100p
10 Min. slide switch
. o 1

ABb

c20
30p

C30 10 Pusﬁ to make sw.

L . 130p

C31 10 Push to break sw
170p
C40 Pair Ultrasonics 350p

C32 Submin, SPST toggle
o 60p
Submin. DPDT toggle

80p

Cc33
C50 20 Texas 8 pln‘ skts.

. 170p

C51 20 Texas 14 pin skts

. 2

00p

first choice!

@ Guaranteed same day Despatc

@ Vast Stocks
@ Competitive Prices

C52 20 Texas 16 pin skis.
. L 2

20p

E10 ﬁesistor kit. 10 ea. value

4.70-1M.650 resistors
10 10u 25V radial elec.

E34

480p

o 50p
E37 10 10u 25V radial 75p
E44 10 100u 25V radial 75p
E44 10 1u 35V tantalum
. . . 100p
E54 10 0.1 C280 polyester
. 50p
Pack
F11 10BC108 trans 90p
£26 10 2N3704 trans. 80p
F27 10 2N3819rans. 190p

H11
H50
HB0

H70
Ji0
J15
J20

J30

J50 20 0.2in. yellow

J80 4 FND50O CC displays
. S 350p
For quality components at competitive prices

by return of post Rapid Electronics must be your

20 1N4002 diodes 75p
20 OA91 diodes
100 1N4148 diodes
180
5 C106D thyristors 200p
200.2inred LEDs 170p
50 0.2in. red LEDs 400p
100 0.2in. red LEDs
. . . 750p
20 0.2in. green LEDs

110p

p

280p

All prices include VAT, Please add 50p postage and packing on

280p

Foo

tall (two players)

ZAP missile game
*DIGITS (like Mastermind)

g;-gg Home TV Game — B/W Kit

£21.50 gasic kit £28.90

£24.95 Contains everything except box and con-
trots

£12.90 8ox & Controls — £6.50. Mains Adaptor

£24.95 — £3.90

€18.95 8 Play 7 games with 4 options on each

game
. £$::: 4-Pinball games 2-Basket, 1-8reakout
‘ £14:95 Versatile car alarm kit £18.90

~ HAND HELD GAMES

Supersonic Mastermind
Galaxy Invaders
Mattel Soccer
ENTERPRISE 4in 1

3 Games and calculator in one
*Electronic. Mastermind
U.F.0. Master Blaster
Amaze-A:Tron maze game
Touch Me by ATARI (iike Simon) 226.95

|ALL GAMES HAVE SOUND EFFECTS
JEXCEPT *

The latest from the U.S.A.

PINBALL WIZARD

* Still available #
Featured in Nov. issue of E.T |

See review in Hobby Electronics
November
CHROMA CHIME 24 tune door chimes kit
£10.75 Built £15,95
C.B. Aerials and Accessories

STAI

CHE
CHE
CHE

ATARI video
computer

Sargon 2.5 Chess
Super System 3 Chess
SPACE INVADERS CART

R CHESS T.V. Game

DATABASE Prog. T.V. Game

SSMATE 8 Level
SS CHALLENGER 7
SS CHALLENGER 10

VOICE CHALLENGER
CHECKER CHALLENGER 2
CHECKER CHALLENGER 4
ZODIAC Astrol Computer
Snooze Alarm

EL-MAC SMHz Scope
EL-MAC 3" §MHz Scope
RADAT 10MHz Scope
POM35

PFM

£278.00
£148.95 PET 8K £458.85
£29.95 | PET 16K €573.85
£63.35 | SORCERER 16K £€861.35
) SORCERER 32K £918.85
NEW £89.95 | SUPERBOARD Il 4K £180.00
NEW £59.95 UK 101 Kit 4K £226.85
£8a.00 | Built 4K £286.35
£155.00 | TRS80 Level 2 16K £409.40
£€219.00 | 54" Floppy Drive £271.40
. £54.00 Duat Drive . £506,00
£90.00 NASCOM 2 Kit £€339.25
NEW £29.95 HEATH WHB89 £1,805.00
£14.90 HEATH WH 14 Printer £586.50
€139.90 | SoftyKit £115.00
£115.00 Softy Built £138.00
£169.00 Intelligent EPROM Programmer
£36.50 Sharp Software
£52.30 | PRINTERS FLOPPY DISCS . BOOKS

£129

'COMPUTERS — Home,
Business etc.

Bon stwih oess

§.2.6. Enguirles. Please allow up lo 21 days for delivery. All prices inc. of VAT.

61 BROAD LANE, LONDON N.154DJ
Day 01-808 0377; Eve 01-889 9736

MAYL ORDER ONL OPTO/ 2041 ACI51 7p PoA y
ELECTRONIC 4042 *25p AC153 25p T!P36B 210p
DELTA TECH & co L 2N5777 55p | 4043, *25p | AC176 22p | BD131/2  35p. | TIP41A 60p
. 0oCP71 65p 4037 :2,0" AC187/8  22p ng)a%o TIP42A 60p
ORP12 70, 4048 2p | AC187K 30p 1 35p | TIP2955 70p
62 NAYLOR ROAD, LONDON, N20 OHN DL704 no: 4049 50p oz sgp AD149 *50p gg;e 30p | TIP3055 *30p
3 oL707 110 40508 50p | 74 18p | AD161/2 4D 9 19p | ZTX107/8 12p
Please add 35p tor P&P 0126 802" ¢ | 2066 60p | 7490 «25p | AF114 300 | 8F180 3ap | zTX109 12p
CERAMIC CAP (50V) NE555 22p LEDs: 4068/9 22p | 7491 57p | AF124 35p | BF181 8p | ZTX300/1 14p
33 pF 10 4700 pF ap NES56 «45p Red 10p | 40708/1 22p | 7492/3 30p | AF125/6 35p | BF183 34p | 2TX302/3 18p
POLYSTYRENE CAP (50V) NE566 140p Green 13p | 4072/3 22p | 7494 50p | AF127 35p | 8F184/5  25p | ZTX304 23p
10 pF to 1000 pF 5p SN76115N *B0p Yellow 13p | 4081/2 26p | 7495 40p | AF139 app | BF194/5  12p | ZTX311 18p
POLYESTER CAP (100V) TBAG41B  200p 0125 Clip 3p | 4086 80p | 7496 37p | AF239 43p | BF196/7  12p | ZTX500/1 15p
1 nF to 68 nnF 6p; 100 nF 150 nF 8p; TBABOO  75p 0.2 Clip ap | 4510 100p | 7497 200p | 8C107/8 10p | 8F198 10p | ZTX502 20p
220 nF 9p; 330 nF 10p; 470 nF 11p; TBAB10S 110p 45118 90p | 74100 60p | 8C109 10p | BF200 23p | ZTX503 17p
680 nF 12p; 1uF 14p; 1.5 uF 16p; 2.2 ZN414 90p DIL SOCKETS 4516/8  105p | 74105 43p | BC117 23p | 8F2248B 14p | ZTX504 24p
UF 20p; 3.3 uF 15p¥; 4.7 UF 159% ZN1034E  220p 8 pin “p ﬁa_zlo 8 105p ;318; gi: 32120 20p g:gggs ‘%gp gmggg 7 ggp
DIODES 142/3  30p p P
acmoumeoarwr | BBy | 1 | Tioon e ino s | e e | a2 G
K P: p; . 0A47 8 pin P | 7402/3 16p | 74118 84p | 8C149 10p | BFR39 30p | 2N914 20p
150/25 8p: 160/25: 5pw; 200/12 P 18 pin 16p ,
6p; 250/12 Tp; 220/ 25 10p; 470/25 OA91 e | 22pin 20p | 7404/5  16p | 74121 25 | BC157/8  12p | BFRAD 20p | Z2NO18 3%
S0z p; 220/2510p; 470/25. o200 o o 200 | 7406 18p | 74122 30p | BC159 12p | BFR79 32p | 2N1302/3 35p
Dpx: 3701/, 0min A5, 0A202 9 RQ P. | 7407 25p | 74123 50p | BC167 1 8FR80 20 2N1304  35p
640/16. 8p; 1000/ 10 8p#. 1000/ 25 P | 28pin 25p ? 4 P 1 9N1306
22p; 1500/25: 24p#; 2200/6.3 10p% | IN916 5 | 40pin asp | 2508 22p | 74125/6  42p | BC16OC  13p | BEX2S 2% &= B
ENER DIODES (400mW) 1N8148 ap P | 7409 13p | 74132 65p | BC171 10p | BFX84 25p | 2N1308  35p
1N4001/2  4p THYRISTOR 7410 13p | 74141/5 46p | 8C173 8p | BFX85/6 20p | 2N1613 25p
2V7 10 33V 8p " 1N4003 Sp 1060 a0p | 741172 17p | 74150 85p | BC177/8 1ep | BFX87/8 25p | 2N1711 13p
VEROBOARDS (.1" copper) 1N4004/5  6p (4A/4000V) 7413 21p | 74151 65p | 8C179 16p | BFX88 25p | 2N1893  25p
R RE 89 | 1Nao06/7 Bp 7414 asp | 74153 43p | 8C1828  1ep | BFYS0/1  20p | 2N2217  18p
3,75"x5 . 70p 1N5200  13p CMOS AE 7416 20p | 74154 66p | 8C182L *8p | BFYS52 22p | 2N2219  23p
RESISTORS (5% E12) 1N5401 12p 4000 16p | 7417 25p | 74155 46p | BC183B 10p | BRY39 50p | 2N2222A  23p
10 Ohms to 10Mohms 1 1N5402 15p 40018 18p 7420 *14p | 74156 42p | 8C184 10p | BSX19 12p 2N2369 17p
PRESETS (.15W HORIZONTAL) 1NB404  16p 4002 16p | 7421 30p | 74157 38p | BC186 25p | BSX20 22p | 2N2484  25p
100 Ohms to 2 Mohms 7p BRIDGE 40068 75p | 7422 26p | 74160 57p | 8C187 15p | 8U205 150p | 2N2646 46p
POTENTIOMETERS (Va W) RECTIFIERS 4007 *16p 7427 20p | 74161 §5p | BC207/9 13p | 8U208 210p | 2N2904/5 21p
Linear & Log Scales WOBM 30p 4008 85p 7428 28p | 74162/3 60p | 8C212 10p MJ2955 110p 2N2906/7 21p
4K7 to 2M2 33p 1A/ 50V 22p 4009 42p | 7430 16p | 74164/5 56p | 8C212L *8p | MJE340 52p | 2N2926G  10p
TNEAR TEa5eN 5 1-5A/75V  2ap 38;?8 4:;: 7432 20p | 74166 95p | BC213L 10p | MJE2955 110p | 2N30S53 20p
SIREUITS Lsotan 30n | 1A/100v 279 | 1013 18p | 7433 38p | 74173 110p | BC214 10p |MJE3055 80p | 2N3054  40p
709.8 28p LM30BN  #38p 1A/200V  32p o i5n 7437 14p | 74174/5  55p | BC214L +8p | MPF102 45p | 2N3055 45p
e 350 | (Maten 120p | 1A7300v  33p 40 3 5p | 7438 18p | 74176/7 70p | BC238 18p | MPF104/5 40p | 2N3442 140p
7418 20p | LM318H 120p | 2A/50V  40p 4014756 80p ) 7440 13p | 74180 35p | BC261B  23p | MPF106  48p | 2N3702t0
e zoh Lmazan 7o 5A/100v  a2n 48 (73 aap | 7441 52p | 74181 80p | BC301/3 32p | MPSAO6  26p | 2N3711 11p
7488 350 | (M339N  szp | 2A/200V  48p | 014 7o 2 32p | 74182 4s5p | BC328 17p | MPsase  2ep | 2N3772 ~#8Op
oo on WEE 65 I8/400V  55p aoe p | 7443 60p | 74190 50p | BC338 17p | MPSUOS  60p §N3773 250p
CAJ028A 88D T 3A/100V  55p poh 130;» 7444 100p | 74191 90p | 8C461 aop |0C28/35 92p 2N3819 21p
CA3046 50p LM38ON  90p 3A/600V  65p 402172 92" Zi;‘é’ Lt WIRIRS  E2 || el et 3o 2335%2 ;gp
CA3054  40p | LM3BIN #120p | VOLTAGE 2023 e (e 3D || Zne Zopplyecans 20p | TIP29B  42p | SR esh
CA3080€  75p LM382N  »80p REGULATORS 40248 2§l Som | 74198 21| B 23p | 1030 prial 90 o
s & oone 0 s5p | 7448 52p | 74196 78p | 8C547/8 12p | TIP30B 42p 3903/4 1Sp
P P 7805 65p 4025 20p | 7450 10p | 74197 a5p | BC549 12 TIP31A  #30p | ZN3906 15p
CA3140E  40p LM1458N  +40p 7812/15 65p | 4027 s0p | 7451/3 13p | 74198 120p | BC557/8 120 | TIP32 40p | 2N4037  4Sp
CA3090AQ LM3900N  #50p 7818/24  65p | 4028 70p | 7454 10p | 74199 90p | BC559 14p | TIP33 65p | 2N5457/8 40
#200, LM3909N 75 &
p p 7905 75p | 4029 80p | 7460 13p | TRANS ' TIP33C 70 N54 40,
LF351N aap MC1496P 80 7912/16 75 G ELIBET | (o0 1 . | SN6037 .
NEss “oP T P 4030 55p 7470 20p AC126/7 22p | BCY71/2 18p TIP34A 75p | 2N6027 30p
P 2 7S¢ | 4035 110p | 7472 19p | AC128 20p | BO116 s8p | TIP358  200p | 3N128 s0p
SAE FOR TRADE PRICE LIST. FOR 25 PCS EACH 40118 16p 0AQ1 §.5p ZD9V1 sp TIP3055  22p 680rF 7p 160uF/25V 3p L 4
TEL. 01-445 8224 40018 16p 7420 13p 1N4005  4.5p BF244C 15p CA3090AQ 70p 1uf 8p 160uF/25v 3p Andmany
+SPECIAL OFFERS THIS MONTH«  4007A 13p. 7473 16p ZDSV6 Sp 8FYS0 15p SN76115N 50p 1.6uf 9p 640uF/16V 3p O™
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TECH TIPS

1" MINIMUM THICKNESS HARDWOOD CUT
TO LOUDSPEAKER DIMENSIONS

FEATURE

Getting off the
ground — cheaply

G. Adams, Poole.

The cost of loudspeaker stands
prohibit many from buying them,
although they are important to
floor-standing arrangements for two
reasons. They reduce possible
colouration via floorboards etc.
and, more importantly, they
effectively heighten floor-standing
loudspeakers so that the sound from
each is directed where it should be,
to one’s ears, not to the upholstery
and one’s ankles!

With the latter problem partic-
ularly in mind, this design was
finally decided upon. It is rather
uniquely versatjle, in that by using
different sizes of plywood any
degree of lift may be obtained.
However, a lift of around 10° is
considered a useful stone upon
which to build.

High Quality
Headphone
Amplifier

A. ). Jones, Cobridge

This circuit is capable of high
performance using low cost, readily
available components. The class A
amplifier is designed to drive
efficient, high impedance
headphones of 150R and above,
although it will drive 8R headphones
with reduced performance.
Feedback is applied by R1,2 and
gain with the specified components
is 11. For maximum output the input
sensitivity is 0 dB. Q3,4 and C4 form
a gyrator circuit and present a high
impedence to AC signals. This gives
the circuit a high open-loop gain.

Quiescent current is set by R9  for maximum output. Noise is less

(approximately 60 mA).

than —80 dB unweighted. Power

Performance is good with  bandwidth is less than 10 Hz to over
distortion and noise measured on 50 kHz. Slew rate is greater than 5
Radford test kit at less than 0.01%  V/uS.

L”' c2
1u0
63V

-0
+25V
R10
R3 1ok NOTE:
330k A+ R7 Q1,3 ARE BCY70
— 3k9 Q2'Is BC107
ca Q4,5 ARE BFY51
220u Q45 REQUIRE CLIP
6V3 ON HEAT SINKS
a3
4'5 ,
R4 RS ‘b
R2 33k
e 330k 2z p
e +1
1u0 i
[ NN =l
© " 470u
: 02 (3%
INPUT :r
¥e o g
RS 22u
470k 16V [
R6 TANTALUM
12 RO L$1
R1 47 O=CH
22 o
o

Tech-Tips is an ideas forum and is not aimed at the beginner. We regret we cannot answer queries on these items.
ETl is prepared to consider circuits or ideas submitted by readers for this page. All items used will be paid for. Drawings should be as clear
as possible and the text should preferably be typed. Circuits must not be subject to copyright. Items for consideration should be sent to ETI
TECH-TIPS, Electronics Today International, 145 Charing Cross Road, London WC2H OEE.
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Efficient P.A.
Amplifier

N. D. Sheldon, High Wycombe

The efficiency of this amplifier is
so high that an output of 3 W can be
obtained with a BC107 used as the
output transistor, even without a
heatsink.

The amplifier consists of a
voltage controlled pulse width
oscillator working at about 6 kHz,
driving a class D output stage. Since
the output transistor is either hard
on or completely off, the dissipation
is minute hence the high
efficiency. The output waveform
bears no resemblence to the input,
but the integral of the output
waveform is proportional to the
integral of the input waveform, both
with respect to time.

A table of component values
has been given in order that any
amplifier with an output of between
3 W and 100 W can be constructed.
Still higher powers up to 1 kW can
be obtained.

The drawback is that it
produces about 30% distortion and
can, therefore, be used for sound
reinforcement only. It is especially
suitable for public address systems,
as speech is completely intelligible.

POWER (W)

R4

R5 Qa3

HEATSINK

SUPPLY/V | O/P TRANSFORMER

3 1k5

10
30
100

1k5
1k0
820R

390R
390R
270R
180R

BC107.
BFY51
BD139
BD139

50 C/W
22 CwW
10 CW
5 C/W

15 -

15R:8R0
22R:8R0O
35R:8R0

R1 27k |C1]|1n8 | O1

BC107 Bl

R2 1k5 |[C2|1n8 | Q2

BC107

R3 180k

-

INPUT

—

TIME

OUTPUT

TIME

1

R3

Q2

+Ve

Q3
RS

—

L
Fc2

Digital Op-Amp

K. Wood, Leicester

Ohne half of a 4013 package may be
used as an amplifier, if one doesn’t
mind a digital output whose duty
cycle is proportional to the
expected output voltage. This could
always be filtered to recover an
analogue output.

Clock pulses have to be applied
as indicated and these should be
considerably higher in frequency
than the required bandwidth. Gain is
R2/R1 and the time constant R1R2C/
(R1+ R2) should be longer than the
period of the clock pulses.

Uses of the circuit include the
following:

1. Take pulses the

from zero

4

2. Switch driver transistors with the

crossing point of the mains, drive a
triac with the output and you have
proportional power control without
RFI.

output using a fast clock and you
have a high efficiency PWM audio
amplifier.

ANALOGUE
INPUT

R1

%4013

2 PULSE WIDTH
MODULATED
_ OUTPUT

g @

o}
CLOCK C

INPUT ,;

o
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Interior Light Delay

S.A. Johnson, Newcastle

The circuit shown will delay the car
interior light by about 10-15 S,
depending upon the time constant of

One big fault with most delay
units is that the delay is so long that the
light is still on when you drive away,
which can be very annoying at night.
This unit, however, will extinguish the
light either 1015 S after the door is

R2-C1.
|

> O
EXISTING | 412V
INTERIOR]

Cc2

== 1u0

LIGHT ;

.| B,

ov

Q1
- o BD132 BD132 D132
| OPTO_ISOLATOR |
o]
/ EXISTING f,b
DOOR
L SWITCH

closed, or when the engine is started,
whichever occurs first. The unit may be
fitted without running any extra wires
to it and may be fixed behind the
interior light.

Capacitor C1 charges up through
R2, thus turning Q1, Q2, RL1 and Q3 off
after 1015 S. When the door is opened
C1 is discharged by the opto-isolator
and begins to charge up after the door
is closed.

If, however, the engine is started
before 10-15 S the supply voltage will
drop sufficiently to de-energise RL1,
(approx 3V) and give C2 a positive
pulse via Q3 which will charge C1 up
sufficiently to switch Q1 off. NOTE:
The value of C2 and ZD1 may need to
be altered to get this effect.

The unit draws very little current
when not in use and has only ten
components.

Multivibrator

E. Vaughan, High Wycombe

The frequency of a conventional
multivibrator is controlled by the R-C
times constant of its feedback loops.
This circuit has fairly good rise and fall
time and will operate at repetition
rates as high as 1015 MHz. The
disadvantage of this kind of circuit is
poor frequency stability. Also, the
frequency can by affected by
temperature, voltage variations, and
variation (within tolerance ranges)
between capacitors and resistors in the
feedback {oops, the latter affecting not
only frequencies, but waveform
symmetry.

With the circuits shown, all these
disadvantages can be eliminated and
the advantages of a conventional
multivibrator will not be lost. The same
number of components are required as
the crystal or crystals replace the
capacitor in one or both feedback
loops. The resistor value in the
feedback is not critical. As it is used
with a crystal it no longer controls the
time constant.

Both CT cut or AT cut crystals are
suitable. The circuit in Fig. 1 uses a
crystal of 7 MHz with a low activity.
Crystal activity was down to about one
tenth of its 7MHz value when in the
circuit, so it was not possible for it to
operate below 750 kHz. To get below
this a higher activity crystal would
have to be used. Varying the feedback
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resistor ina conventional multivibrator
changes the frequency. This had no
effect on the frequency the crystal
controlled circuit. Then the
capacitance of the 7MHzand3.5MHz
crystals in Fig. 2 were measured and
came out as 13pF and 12pF
respectively.

These capacitors are not in the
range that create an R-C time constant
that permits the circuit to work at the
above frequency, so there is no doubt
the crystal was controlling the
frequency. With a crystal the circuit
operates only at its rated frequency.
Frequency tolerances in the order of
0.001 to 0.0001 percent can be
obtained with this circuit. The 2N2475
used is a very fast switch. If another
transistor is used it need not be as fast,

O
+9V

R4
620R

a1
2N2475

Fig. 1.

but should have a switching time that
will permit operation at the desired
frequency.

The circuit (Fig.1 modified)
controls symmetry by employing
different frequency crystals in the two
feedback loops. R3 and R4 were
changed to 10k and X2 to 3.5 MHz. The
7 MHz crystal remained in the second
feedback loop. All other values are the
same as shown in Fig. 1. This produces
a symmetry of 2:1, but maintained a
frequency stability of 0.007 percent
with a 20 percent supply voltage
variation. This modification has other
advantages. It can be used to produce
an extremely stable asymmetrical
square wave. Crystals for this type of
operation must have a harmonic
relationship.

Q1
2N2475

Fig. 2.




CHOOSE FROM OVER BI-PAK Audio Modules are famous for their variety, quality

of design and ruggedness. For over 10 years BI-PAK have been
20 TUP OUAUTY suppliers to manufacturers of high quality audio equipment
MODULES throughout the world — to date, well over 100,000 modules
have been sold — this is why discerning amateur enthusiasts
. insist on using BI-PAK modules in their equipment. They know

that every item is designed and tested to do the job for which it is
» intended before it leaves the factory. Whatever you are building,
HIGHEST OUAUTY there is a kit or module in the BI-PAK range to suit your every
need from 5 watts to 125 watts, from amplifiers

to equalisers. AND if you cannot see what you
require in this advertisement, just write or phone
\ us — we are waiting to help you!

AL 250ronER
AVPLIFIER

OVER 10 YEARS 125 Watts rms.

. L 8y - ForlaTuse IN — DISCO
DESIGNED AND MADE b ) ) e e
i & SOUND REINFORCEMENT
IN BRITAIN

SYSTEMS

W
w®

WORLDWIDE
SUPPLIERS OF
AUDIO

EQUIPMENT FOR

Specification:

. Output Power: 125 watts RMS Continuous.
Operating voltage: 50-80. Loads: 4-16 ohms.
5 ) Frequency response: 25Hz-20kHz Measured at 100 watts
co M PLETELY ‘Sensitivity for 100 watts output at 1kHz: 450mV

Input impedance: 33K ohms. Total harmonic distortion
GUARANTEED 50 watts into 4 ohms: 0.1%
50 watts into 8 ohms: 0.06%
S/N ratio: better than 80dBs. Damping factor: 8 ohms: 65.

Semiconductor complement: 13 transistors, 5 diodes. Overall
size: Heatsink width 190mm, length 205mm, height 40mm

AMPLIFIERS AL120. 50 watt Audio Amplifier Module PS200. Supply voltage 35-50v inputs: Tape,
AL10. 3 watt Audio Amplifier Module 22-32v 50-70v supply £15.11 Tuner, Mag P.U. Suit: ALBO/AL120/AL250
supply S ..... £3.63 AL250. 125 watt Audio Ampiifier Module £20.98
AL20. 5watt Audio Amplifier Module 22-32v 50-80v supply £22.54
supply o o £4.11 MONO PRE-AMPLIFIERS
AL30A. 7-10 watt Audio Amplifier Module STEREO PRE-AMPLIFIERS MM100. Supply voltage 40-65v inputs
22-32vsupply .. .. ...... £4.78 PA12. Supply voltage 22-32v input sen- Tape, Mag P.U. Microphone Max output
AL60. 15-25 watt Audio Amplifier Module sitivity 300mv. Suit: AL10/AL20/AL30 500mv £14.29
30-50v supply £5.92 £9.83 MM100G. Supply voltage 40-65v inputs: 2
ALBO. 35 watt Audio Amplifier Module 40- PA100. Supply voltage 24-36v inputs: Tape, Guitars, Microphones Max output 500mv
60vsupply .. ... . ... . . . £9.28 Tuner, Mag P.U. Suit: ALBO/ALBO £20.30 £14.29
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BIFrKITS

STAS. 5 watts per channel Stereo Amplifier
Kit consisting of: 2 x AL20 amplifiers, 1 x
PA12 pre-amplifier, 1 x PS12 power supply,
1 x 2036 transformer and necessary wiring
diagram £22.14
STA10. 10 watts per channel Stereo
Amplifier Kit consisting of 2 x AL30
amplifiers, 1 x PA12 pre-amplifier, 1 x PS12
power supply, 1 x 2036 transformer and
necessary wiring diagrams £23.72
STA15.15 watts per channel Stereo Amplfier
Kit consisting of: 2 x AL60 amplifiers, 1 x
PA100 pre-ampiifier, 1 x SPMB80 power
supply, 1 x 2034 transformer, 2 x coupling
capacitors for 8 ohms 470mfd 30v and
necessary wiring diagram £42.27

POWER SUPPLIES
PS12. 24v Supply. Suit: 2x AL10, 2 x AL20,

2 xAL30 & PA12/5.450 £1.90
SPMB80. 33v Stabilised supply. Suit: 2 x
AL60, PA100 to 15 watts £5.57
SPM120/45. 45v Stabilised supply. Suit: 2
x AL60, PA100 to 25 watts £7.34
SPM120/55. 55v Stabilised supply. Suit: 2
x AL8O, PA200 £7.34

SPM120/65. 65v Stabilised supply. Suit: 2 |

x AL120, PA200, 1 x AL250 £7.34
SG30. 15-0-15 Stabilised power supply for 2
x GE100MK11 £4.37
MISCELLANEOUS
MPA30. Stereo Magnetic Cartridge Pre-
Amplifier — input 3.4mv Output 100mv
£3.76
S$.450. Stereo FM Tuner Supply Voltage
20-30v — Varicap tuned £29.40
STEREO 30. Complete 7 watt per channel
Stereo Amplifier Board — includes amps,
pre-amp, power supply, front panel, knobs
etc — requires 2050 Transformer  £24.25
BP124. 5 watt 12v max Siren Alarm
Module £4.43
GE100MK11. 10 channe!l mono-graphic
equaliser, complete with sliders and knobs
£26.45
VPS30. Variable regulated stabilised power
supply 2-30v 0-2 amps £8.74
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BIrKITS

STA25. 25 watts per channel Stereo Amplfier
Kit consisting of: 2 x AL6O amplifiers, 1 x
PA100 pre-amplifier, 1 x SPM120/45
power supply, 1 x 2040 transformer, cou-
pling capacitors for 8ohms, 470 mfd. 45v, 1
x reservoir capacitor, 2200mfd 100v and
necessary wiring diagram £46.58
STA35. 35 watts per channe! Stereo Amplifier
Kit consisting of: 2 x ALBO amplifiers, 1 x
PA100 pre-amplifier, 1 x 2035 transformer,
2 x coupling capacitors 470mfd at 50v for
8ohms, 1 x reservoir capacitor 2200mfd
100v and necessary wiring diagram £52.62

PS250. Consists — 1 capacitor & 4 diodes
for constructing unstabilised power supply for

AL250 to 125 watts £3.78
TRANSFORMERS

2034. 1.7 amp 35v. Suit SPM80 £5.40

2035. 2amp 55v. £6.35

2036. 750mA 17v. Suit PS12 £3.20

2040. 1.5 amp 0-45v-55v. Suit: SPM120/
45, SPM120/ 55y £5.20
2041. 2 amp 0-55v-65v.Suit:SPM 120/55,
SPM120/65v £6.80
2050. 1 amp 0-20v. Suit Stereo 30 £3.25
1725. 150mA15-0-15v. Suit SG30 €£1.77

BFFKITS

STAS50. 50 watts per channel Stereo
Amplifier Kit consisting of: 2 x AL120
amplifiers, 1 x PA200 pre-amplifier, 1 x 2041
transformer, 2 x coupling capacitors
1000mfd 63v, 1 x reservoir capacitor
3300mfd 100v and necessary wiring dia-
gram £68.87
STA100. 100 watts per channel Stereo
Amplifier Kit consisting of: 2 x AL260
amplifiers, 1 x PA200 pre-amplifier, 2 x
SPM120/65 power supplies, 2 x 2041
transformers, 2 x coupling capacitors
1000mfd 100v and necessary wiring dia-
gram £97.38

K

ACCESSORIES
139. Teak Cabinet. Suit:
320x235x8 1mm
140. Teak Cabinet. Suit:
425x290x95mm .
FP100. Front Panel for PA100 & PA200
£1.80
BP100. Back Panel for PA100 & PA200
£1.60
GE100FP. Front Panel for one GE100MK 11
£€1.75
2240. Kit of parts including Teak Cabinet,
chassis sockets, knobs, to build 15 watt
stereo amplifier £19.95

Stereo 30,
£6.45

Full data sheets are available FREE on request, please enclose a S.A.E.
Access and Barclaycards accepted — just telephone our Orderline — Ware (STD

0920) 3182.

All prices include V.A.T., add 50p postage per order. CW.0O ., cheques, Postal

Orders payable to Bi-Pak at address below

SEMICONDUCTORS

Dept.ETi.11, P.O. BOX 6, WARE,  HERTS.
Tel. Ware (STD 0920) 3442. Telex: 817861.

Giro No. 388006.
Visit our shop at: 3 Baldock Street, Ware, Herts.

BARCLAYCARD

VISA
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TOUCH BUZZER

Buzz off to your heart’s content with our simple touch operated
buzzer. Circuit design by Keith Brindley.

electronics is no exception. In the jungle of

electronic components only the fittest and most
adaptable survive — the rest fall by the wayside. You
need only cast your mind back two or three years to the
days of the dedicated TV games chips which played
table tennis or perhaps squash if you were lucky. They
have been forgotten now with the advent of
programmable games units which have recently reached
the stage of very realistic 3-D effects.

What About The Workers?

) The 555 is a worker! It is adaptable to a wide variety
of ideas and designs. It can operate on a power supply of
5 to 18 V. It can sink or source currents up to 200 mA.

The 555 has, therefore, been with us as a field leader
for the ten years since Signetics first introduced it and
you would be correct in assuming that it will be around
for a while longer yet.

The ETI Touch Buzzer uses the dual version of the
555, which is designated the number 556. It is, of course,
constructed on the ETI Multi-Option Board given away
free with this issue and is extremely simple to build. You
can utilise it as a rather clever VAS (Visitor
Announcement System — otherwise known as a
doorbell) or you can dream up your own uses for a very
adaptable project. For instance, the output of the first
half of the circuit from pin 5 of the 556 (see How It
Works for circuit explanation), can be used to operate a
low voltage relay to turn on and off other items of
equipment and the circuit now operates as a touch
switch.

Versatility is the name of the game — modern day

HOW IT WORKS

The 556 is divided internally into two separate multivibrator
circuits — a monostable followed by an astable. The monostable
is triggered when the voltage at pin 6 of the IC is taken below
one-third supply voltage. Normally pin 6 is held high by R2, a
2M7 resistor. However, when a finger is placed over the touch
plates the skin resistance takes the voltage low.

The timing period of the monostable is given by the formula
T = 1.1 x R1 x C1, which as all you budding mathematicians
know (using the values of 100k and 10uF for R1 and C1
respectively) works out to be approximately 1 S. So every time
the touch contacts are bridged the output (pin 5) of the
monostable stays on (high) for about 1S afterwards. The output is
connected to the reset input (pin 10) of the second half of the
chip, wired as an astable. The astable is prevented from
oscillating when pin 10 is low and is allowed to oscillate when pin
10 is high. Thus, touching the contacts enables the astable to
oscillate for about a second.

The timing components in the astable are set for a
frequency of about 500 Hz.

Construction

No problems with this project — just be careful to
get the two tantalum capacitors and the IC in the right
way round and you can’t go wrong. The overlay shows
the position of all components and interconnections so
study it carefully. The touch controls can be any suitable
pieces of conductive plate which may be at hand.

+9V
R3
a 100k
R
R1
gum M7
| R4
4 14 13 Lok
2 5 10 12
*iC1 %iC1
1 6 8
3 7 1 9 c5
100u
+ c2 +
== 100n
c1 LS1
10u c3 ca 64R
100n 10n I ov
L e
—* ¢ é
TOUCH NOTE:
ICONTACTS 1C1 1S 556

I

Fig 1. Circuit diagram.
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F_ig 2. Component overlay. The touch contacts can be any available
piece of conductor.

Semiconductors
IC1

Miscellaneous
LS1
ETI

BUYLINES

All of the components used in this project should be available
from the usual mail order companies who advertise in the

Touch contacts

556

ov
LS1 ‘ PARTS LIST
TO TOUCH . .
S CONTACTS Resistors All 4 W 5%
) R1, 3,4, 100k
R2 2M7
Capacitors
C1 10u 10 V tantalum
C2,3 100n polyester
C4 10n polycarbonate
C5 100u 10 V tantalum

64R miniature speaker

multi option board

9 V battery and connector

magazine.

ETI

Be it a career, hobby or @® interest, like it or not the Silicon Chip
will revolutionise every human activity over the next ten years.
Knowledge of its operation and its use is vital. Knowledge you
can attain, through us, in simple, easy to understand stages.
Learn the technology of the future today in your own home.

MASTER ELECTRONICS -¥&ne mo 5o "

BY SEEING AND DOING

@ Building an oscilloscope. @ Recognition of components.

@ Understanding circuit diagrams. @ Handling all types Solid State ‘Chips’.

@ Carry out over 40 experiments on basic circuits and on digital electronics.

@ Testing and servicing of Radio, T.V., Hi-Fi and all types of modern
computerised equipment.

MASTER COMPUTERS

LEARN HOW TO REALLY UNDERSTAND COMPUTERS, HOW
THEY WORK — THEIR ‘LANGUAGE' AND HOW TO DO PROGRAMS.
@ Complete Home Study library. @ Special educational Mini-

Conquerthechip

Computer supplied ready for use. @ Self Test program exercise. — ——————— —— —

#

Pease send yo  FREE tro bur

® Services of skilled tutor available.

MASTER THE REST E S

® Examination courses (City & Guilds etc.) in electronics. BLOCK CAPS PLEASE

) am irterested i —
PRACTICAL ELECTRONICS
COMPUTER TECHNOLOGY ..
OTHER SUBJECTS ., ...

iplaase sate y uf Interest|

@ Semi-conductor technology.

|
|
I
® Radio Amateurs Licence. @ Logic/Digital techniques. ||
l
I

BRITISH NATIONAL RAQIO & ELECTRONICS SCHOOL

® Kits for Signal Generators — Digital Meters etc.
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4 CLEVELAND ROAD, JERSEY, CHANNEL ISLANDS. Eeti/1v8i3 l

—
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The range grows
bigger...better...

New Profile Amplifiers- Two New Series

CHOOSE AN LL.P MOSFET POWER AMP when it is
advantageousto have a fasterslewrate, lower distortion at
higherfrequencies, enhancedthermaistability, theability
to work with complex loads without difficulty and
complete absence of cross-over distortion. LL.P's

exclusive encapsulation technique within fully adequate heatsinks has been taken a stage further with

specially developed computer-verified ‘New Profile’ extrusions. These ensure optimum operating
efficiency fromournew MOSFETS, and are easiertomount. Connectionis viafive pinsonthe underside.
I.L.PMOSFETS AREIDENTICALIN PERFORMANCE TO THE COSTLIEST AMPLIFIERS IN THIS
EXCITINGNEW CATEGORYBUTAREONLY AFRACTIONOF PRICES CHARGEDELSEWHERE.

Output Distor Signal/Noise ‘
Mode! Power tion Typical Slew Rate | Rise Time Ratio Price &
1 DIN AUDIO AT
RMS at 1KHz | i \' I ‘LP Pu“ia
MOS120 | 60W 0.005% 20V/ius 3us 100dB £25.88
into 4-8¢. +£3.88 MPS “E
MOS200 :,:g‘:’.mz 0.005% 20Vius 3us 100dB £3[354:2 E“CAPS“LATEB

BIPOLAR

CHOOSE AN LL.P BIPOLAR POWER AMP
where powerand pricearefirstconsideration while
maintaining optimum performance with hi-fi quality
and wide choice of modeils. From domestic hi-fi to
discoand P.A. forinstrumentamplification, thereis
anl.L.PBipolarto fill the bill, and as with our new Mosfets, we have encapsulated Bipolarswithinour New
Profile extrusions with their computer-verified thermal efficiency and improved mounting lugs.

FOR THERMAL

LOWGER LIFE

Connectionsare simple, via five pinsonthe underside and withour newest pre-ampsand powersupply

units, it becomes easier than ever to have a system layout housed the way you want it

Output Distor- Signal/Noise
Model Power tion Typical Slew Rate | Rise Time | Ratio Price &
RMS at 1KHz DIN AUDIO VAT
HY30 15Winto 0.015% 15Vius Sus 100dB £6.34
4-8Q +95p
HY60 30W into 0.015% 15Vius Sus 100dB £7.24
4-80 £1.09
HY 120 60W into 0.01% 15Vius Sus 100d8 £15.20
4-8Q +£2.28
HY200 120Winto| 0.01% 15Vius Sus 100d8 £18.44
4-80 €277
HY400 240Winto| 0.01% 15Vius Sus 100dB £27.68
44 +£4.15
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OuUTPUT POWER

Load impedance all models 40 -e= Inputimpedance all models 100KQ
Input sensitivity all models 500mV Frequency response all models
15Hz-50KHz - 3dB

THE NEW PROFILE EXTRUSIONS

The introduction of standard heatsink extrusion for all
L.L.P power amplifiers achieves many advantages: —
Research shows they provide optimum thermal
dissipation and stability. Slotted shoulders allow easy
mounting; standardisation enablesustokeepourprices
competitive. Surfaces are matt black, anodised for
lower thermal conductivity. Extrusions vary in size
according to module number.



BASS 10K LIN
-

HY6 (mono) and HY66 (stereo) are new to I.L.P's range of -
advanced audio modules. Their improved charactenstics
and styling ensure their being compatible with all LL.P
power-amps bothMOSFETand BIPOLAR, giving you chance
to get the best possible reproduction from your equipment.

HY6 and HY66 pre-amps are protectéd against short circuit
and wrong polarity. Full assembly instructions are provided.

Mounting boards are available as below.

Sizes — HY6 — 45x20x40 mm. HY66 — 50x20x40 mm.

Active Tone Control circuits provide +12dB cut and boost.

Inputs Semsitivity — Mag. PU. —3mV: Mic - selectable
1-12mV: All others 100mV. Tape O/P — 100mV: Main O/P —

iL P POWEH
/ AMPLIFIER

1L P POWER
SuPPLY UNIT

chanael

SCHEMATIC BLOCK DIAGRAM
OF HY6 PRE AMP_ WITH o
STEREQ CONNECTION SHOWN

500mV: Frequency response — D.C. to 100KHz — 3dB. @ DISTORTION TYPICALLY @ LATEST HIGH QUALITY

HY6 mono £5.60 + 84p VAT Connectors included 0.005% CONNECTORS

HY66 stereo £10.60 +£1.59 VAT Connectors included @ S/N RATIO - 30dB (Mag @ ONLY POTS, SWITCHES AND

B6 Mounting Board for one HY6 78p + 12p VAT P.U.-68 dB) PLUGS/SOCKETS NEED ADDING

B66 Mounting Board for one HY66 99p + 15p VAT @ 18 dB overload margin on @ NEEDS ONLY UNREGULATED
Mag. P.U. POWER SUPPLY 115 to +60v

IN A RANGE OF 11 NODELS gg
LATEST TOROIDAL rmsruangg

1971-1980
TEN YEARS OF PLANNED
PROGRESS

When, as a young man in 1971, lan L. Potts founded his now world-
famous company, he realised the need for a different and more

NEW POWER SUPPLY UNITS

Of the eleven power supply units which comprnse our current range, nine have toroidal
transformersmade inourownfactory. Thusthese l.L.Ppowersupply unitsare space-saving, more
efficientand their better overall design helps enormously whenassembly building. Allmodelsin
the range are compatible with all L.L.P amps and pre-amps with types to match whatever L. L:P
power amps you choose.

P5U30+15Vat 100mAtodriveupto 12x HY6or 6 x HY66 £4.50+0.68p VAT

THE FOLLOWING WILL ALSO DRIVE I.L.P PRE-AMPS
PSU36 for 1 or2 HY30's

£8.10+£1.22 VAT

PSUS0 with toroidal transformer for 1 or2 HY60's

PSU60 with toroidal transformer for 1 HY120

PSU65 with toroidal transformer for 1 MOS120

PSU70 with toroidal transformer for 1 or2 HY120's
PSU7S with toroidal transformer for 1 or 2 MOS120
PSU90 with toroidal transformer for 1 HY200

PSU95 with toroidal transformer for | MOS200

PSU180 with toroidal transformer for 1 HY400 or 2 HY200
PSU185 with toroidal transformer for 1 or 2 MOS200

» Freepost facility
When ordenng or writing about ! L.P products. you do not need to stamp
the envelope. Mark 1t FREEPOST plus the code shown in the address
below. We pay the postage for you

inregistered envelope;if C.O.D. paymentis wanted, pleaseadd £1
value of order.

FREEPOST &
Canterbury, Kent CT2 7EP.
Telephone (0227) 54778

* TO ORDER Send cheque or money order payable to [.L.P Electronics
Ltd and crossed. Or payby ACCESSorBARCLAYCARD. Cashpayments mustbe
0010 TOTAL

ELECTRONICS LTD.

Graham Bell House, Roper Close,

Telex 965780
Available also from MARSHALLS, WATFORD ELECTRONICS and certain other selected retallers

£9.75+£1.46 VAT
£9.75+£1.46 VAT
£9.75+£1.46 VAT
£13.61+£2.04 VAT
£13.61+£2.04 VAT
£13.61+£2.04 VAT
£14.75+£2.21 VAT
£23.02 +£3.45 VAT
£24.20+£3.63 VAT

AL

rational approach to exploiting to the maximum, the potential of
modular construction. New thinking was badly needed. The result
was a range of modules completely revolutionary in concept. The
rightness of lan Potts’ thinking is shown 1n the size of the company
today, its newfactory, its vastexports, its acceptance by constructors
asthe modulestobuild with. Therange growsbiggerandbetter. New
lines (in no way replacing existing ones)are well past drawing board
stage. Thisis why [.L.P are simply ahead and staying there - we don't
rest on our laurels.

P BR

L2 A

To: .L.P ELECTRONICS LTD. CANTERBURY CT2 7EP

Please supply

Please debit my Access/Barclaycard AccountNo

A LA
AhA A A J & h & A A A J

Total purchaseprice £..........c.cocviiiinee .

Lenclose Cheque | ]Postal Orders[ ] International Money Order ]




ASTROLOGUE

The Farnborough Air Show opened its doors to the public again
this year. lan Graham reports on the Show with the latest news

on the Space Shuttle.

Apollo moon-landings, when America was the

undisputed leader in the high-technology stakes.
However, spaceflight gradually became ‘ordinary’, Press
coverage waned, America’s national pride took a couple
of severe knocks and the world started downhill towards
its worst post-war recession. These factors conspired to
influence the Office of Management and Budget to cut
the NASA Shuttle budget by thousands of dollars a year.

T he Space Shuttle was born in the heady days of the

Going, Going, Wrong. . .

The earliest failures were in the main’ engine.
Because of underfunding, NASA departed from its usual
practice of proving each component separately before it
was integrated into the complete system. The Shuttle
main engine was tested as a whole. Consequently, some
minor failures were accompanied by major engine
damage. The first flight back-up engine was recently shut
down automatically ten seconds into a 100 S burn. A
defect in the operation of the high pressure liquid
oxygen turbopump started a fire, damaging the
turbopump, the main engine controller and some oxygen
piping.

LRs}
HRSH FRSI 77 % Hg—HRS!

. S5

LRSH

> e e - —— T

RCC HRSI

F o i
. LOWER SURFACE
cone o L

Lg 5 i s S
.7 / UPPER SURFACE
. 1

FRS!

HRSI Y
RCC eI

LRS!
Fig. 1 The Space Shuttle’s Thermal Protection System. RCC — re-
inforced carbon-carbon; HRS! — high temperature, reusable surface

insulation; LRSI — low temperature, reusable surface insulation; FRSI
coated Nomex felt, reusable surface insulation.

.62

An artist’s impression of Lockheed’s new Aipha Jet during its three
week tour of American military bases. The aircraft is competing for
selection as a new advanced training aircraft for the US Navy.

Fact Or Fiction

The heat shield material used on Mercury, Gemini
and Apollo was unsuitable for the Space Shuttle,
because it could only be used once. On re-entry it slowly
boiled off, dissipating the air friction heat. Heat
conduction in the silicate developed for the Shuttle was
almost zero. (You may remember the alarming
photograph published at the time of a technician holding
a tile at one corner while the centre glowed red hot).

The process of bonding the tiles to the Shuttle’s
aluminium skin was not researched as extensively as the
tile thermal behaviour. Indeed, air friction alone was
sufficient to strip some of the tiles off during a short
flight on the back of its 747 carrier aircraft. Several
thousand more may have to be removed, strengthened
and replaced.

Unfortunately there wasn’t a Space Shuttle at the Air
Show, but there was a Press conference dealing with
NASA’s plans for the 1980s. Naturally, though, most
interest was focused on the Space Shuttle.

The first launch is still expected by next March.
Although we have become accustomed to taking revised
launch dates with a pinch of salt, March 1981 does seem
to be more definite than the others. Some of those
involved in making preparation at the Cape are
beginning to get ‘launch fever’.

The Retile Trade

November 23rd should see the completion of tile
replacement work. | was given a rather distressing
demonstration of the mechanical properties of the
thermal tiles. A piece of tile material was held up and
snapped between two fingers like a piece of polystyrene
foam. The endurance of the tiles in service will
determine when the Shuttle finally goes operational.
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At the Lockheed plant in Sunnyvale, California, a technician
examines some of the silica tiles manufactured for the Space Shuttle.
As each tile is shaped to fit only one spot on the spacecraft, no two
tiles are the same.

That is planned for the fifth flight in September 1982.
However, if large numbers of the tiles have to be
removed and replaced between flights, the operational
date will have to be put back.

Shuttle flights are all booked up until 1986.
Therefore, conventional Delta and Atlas-Centaur
launchers will continue to fly until at least 1985.

The Shuttle’s “thermal protection is far from
satisfactory. However, the production of the current
series of Orbiters is so far advanced that no major
hardware changes can now be implemented.

For equatorial flights, the Shuttle will be launched
from Cape Canaveral. For polar flights, it will be
launched from Vandenberg Air Base. The work necessary
to prepare Vandenberg for the Shuttle should be finished
in 1984.

Outdoors

The highlight of the Show was the flying display. |
was deafened and delighted by a cross-section of the
world’s civil and military aircraft. The Shorts Skyvan
demonstrated its short (and | mean short) take-off and
landing capability. Lulled into a false sense of security
by the Canadair Challenger and Shorts displays, | was
deafened by the Dassault military aircraft. An Alphajet,
Mirages and a Falcon screamed around the airfield.

Five Westland helicopters approached the airfield
from all angles. Each entertained the land-bound throng
and ‘parked’ in the air in line with its predecessor. The
line of aircraft hung in the air for a moment in silent
salute and then made off. The British Army have ordered
100 Lynx helicopters. The Royal Navy have ordered 70 to
replace Westland Wasps. Total Lynx orders are currently
approaching 300.
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Stars of the display were the American fighters —
General Dynamics’ F-16 and McDonnell Douglas” F-15A
and F-18. The US Air Force plans to buy no less than 1400
F-16s. The 200th was delivered recently. More than 500
F-15A Eagles have also been delivered. Each has a
maximum speed of more than Mach 2.5.

The US Navy needs 1377 F-18 Hornets. Each has a
maximum speed in excess of Mach 1.8.

Optica

The Optica, designed by John Edgley was, perhaps,
the oddest participant in the Show. The Bug-eyed EA7
Optica made its first flight from Cranfield Institute of
Technology last Summer. It is designed to be used as a
three seat observation aircraft. The cabin is mounted in
front of the engine, a 180 HP Lycoming 10-360, which
drives a ducted propulsor instead of a conventional
propellor. The floor area can be modified to carry
vertical mounting cameras. It is claimed to be a quiet
machine both inside and outside. From the ground, it
was certainly one of the quietest craft in the display.

Cosmic Traffic Jam

We've always thought of space as limitless.
However, it is most useful to place a satellite in a
geostationary (or geosynchronous) orbit about the
equator. That is, the satellite appears to be stationary in
the sky — it is orbiting as fast as the Earth is turning.
That particular orbit is now becoming overcrowded.
Looking towards the 1990s, NASA is carrying out
research into new telecommunciations techniques to
allow fewer satellites to carry greater workloads. In
future, tracking and data relay satellites will also replace
some ground stations.

NASA may co-operate with the European Space
Agency (ESA) to fly a satellite to Halley’s comet. ESA is
committed to sending the satellite and has offered NASA
experimental space on-board. NASA may provide the
launcher.

Indoors

NASA, ESA, satellites...in fact spaceflight in
general constituted a very small part of the Show. The
two spacious exhibition halls were packed with just
about everything with anything to do with aviation and
avionics. The main feature of Plessey’s stand in the
North Hall was a new, fully-equipped production version
of a Transportable Air Defence Processing and Control
Cabin. It houses the signal processing equipment and
displays for the Plessey AR3D Long Range Radar system.
The Radar and P & C Cabin provide ground forces with a
mobile, autonomous radar command and control post -
capability. The post can automatically track 40 aircraft
and carry out eight interceptions. The AR3D’s electronic
countermeasures can also be selected.

Ferranti announced the development of a miniature
inertial navigation system (FIN2000) for use in military
aircraft. Positional data is presented to the pilot on a
control and display unit and is typically accurate to
within 1 nm/hr of operation. The modular system
features extensive built-in test and self-calibration
facilities for easy maintenance and enhanced reliability.
Pre-production models will shortly begin flight trials at
the Royal Aircraft Establishment. ETI
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World famous for quality, reliability and value for money. 20,000,000 customers can’t be wrong!

logreat teaders, take a giont steo  THE ULTIMATE WATCHES

forward in time with

You have to hand it to Casio for the best of both worlds!
AA81 LCD ANALOGUE/DIGITAL ALARM CHRONO-
GRAPH

@ LCD Analogue. Independent display of hours and minutes, with synchronous digital seconds,
can be used as a dual time

@ Digital. Independent display of hours and minutes, synchronous seconds. day and date

@ Auto calendar. Four year calendar is set for 28 days in February.

@ Professional stopwatch. Measures net, lap and 1st & 2nd place times in units 1,100 second
to 12 hours. A signal confirms start/stop operation and sounds at 10 minute intervals.

@ Daily reminder alarm. Sounds at the pre-set time and an amazing *'Star Burst' display flashes
tor 30 seconds. ““‘Alarm on’’ symbol

® Countdown alarm. Measures normal and nettimes from 1 minute to 60 minutes. 30 second
alarm and “*Star Burst’” display. 10 minute signal. Star/stop signal

@ Time signal. Every half hour on the half hour. Every hour.on the hour. Two tones

@ Tone control. Tone pitch can be varied in 10 steps.

@ Lithium battery. Approx. 18 months life’ using alarm for 90 seconds and nightlight for 3

seconds daily. * 15 secs/month accuracy. 'Merry-go-round’’ demonstration display. Water
resistant case 8.65mm thick. Mineral glass. Matching stainless steel bracelet

ONLY £29.95 for around 40 functions. RRP £34.95

Analogue Digital

Display Display w ZQ —IQS - m

Tune in to Casio. 12 melodies will alarm you — the
price won’t!

12 MELODY ALARM CHRONOGRAPHS with count-
gown; date memories

Time display. Hours, minutes, seconds, am/pm. 12 or 24 hour format

Calendar. Day, date and month auto 4 yrs. calendar

Daily alarm. 7 melodies, one for each day of the week, including “'American Patrol

Hourly time signal. With "'Big Ben'' type tune. When date memories are set, the chosen
melody is played instead of the time signal. Easily switched on or off.

Date memory. Select "Trinklied' " or "Wedding March'* to be played instead of hourly chimes
on the set day. Press the calendar button for additional renditions.

Birthday memory. 'Happy Birthday " is played instead of hourly chimes, orwhen the calendar
button is pushed. The message ''Happy ' is also displayed

Christmas memory. On December 25th “"Jingle Bells' is played instead of the hourly chimes,
or when the calendar function is selected

Countdown alarm. From 1 second to 1 hour. Atzero a chime sounds for 10 seconds and the
count continues positively for 1 hour

Stopwatch. Net, lap and 1st & 2nd piace times from 1/ 10 second to 1 hour. A signal confirms
start/stop operation. A signal sounds at 1 minute intervais

Picturesque moving display of every note played. One touch melody demonstration. Built-in

speaker. Backlight. 2 year battery. Mineral glass. Water resistant case M12 Mi 200
M-12 Resin case and strap, $/S trim. M-1200 Al} stainless steel. 9.0mm thick case
{£26.995) (£34.95)
£24.95 £29.95

Get in the swin with Casio — 300 feet down!
100 METRE WATER-RESISTANT ALARM
CHRONOS with countdown

@® Amazing FIVE YEAR battery life. Around 30 functions

® Timekeeping mode. Continuous display of hours, minutes, seconds, am/pm, day date and
month. 12 or 24 hour mode. Time is always visible, regardless of the display modes. Auto 4
year calendar set at 28 days for February

@ Professional stopwatch. Net. lap and 1st & 2nd place times from 1 /100 second to 1 hour. A
signal confirms start/ stop operation, and sounds at 10 minute intervals

@ Daily reminder alarm. Sounds for 30 seconds at the pre-set time. "Alarm on” " symbol

@ Time signal . Sounds every half hour on the half hour, and every hour on the hour. {Two
tones). The time signal, with symbol, can be switched on or oft

@ Lithium battery. Approx. 5 years life, using alarm for 100 seconds and nightlight for 3 seconds
per day. * 15 seconds per month accuracy. Mineral glass.

Wi150C ® 100 METER WATER RESISTANT CASES. W-100 Resin case 9.65,, thick, resin strap
£25 95 W-150C Metal case, resin strap. W-150B Metal case and S/ S bracelet
; See also A250 on opposite page
100 METRE L G

WATER RESISTANT

w100 w1508
£19.95 £32.50

Price includes VAT and P&P. Send -

your company order, cheque, P.O. or Dept. ETI, Fl_‘EEPOBS11',1 1!;4-131270253255
phone your ACCESS or BARCLAY- Road, Cambridge C DB. Tel:
CARD number to: 312866
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WITH THE AMAZING NEW CASIOTONE 201

The naturel fidelity of 29 i . P on one
Not an organ or synthesizer. The Casiotone 201 is a

technology to reproduce an astonishing variety of musical sounds

.
/ A

ONLY £245 (RRP £285) 4

Wait till you get your hands on it

The future of music, for home or stage. As
used by the Internationally famous DOOLEYS

remarkable new concept in elactronic keyboard instruments, using a totally new

Piteh. timbre and harmonics of 29 instruments have been
measured. digitahsed and stored i electronic chip memory tor
faithtul reproduction A 4.sound memory function allows you to
change between any 4 pre-sefected instruments at a touch, In all
modes this professional multi-instrument is potyphonic — it can
play full chords of up to 8 notes together. The 29 white and 20
bilack keys span tour ociaves. The simple-to-use control panel has a
4-position Instrument Memory selector, Vibrato switch, Tone
switch, and Volume control. Integral speaker LINE OUT, AUX IN
ECHO TO and ECHQO FROM Jacks. FOOT VOLUME pedal and
SUSTALIN pedal options.

Velvet black or Woodgrain Dimensions: 3x33%x9% mnches
Weight' 15lbs. AC only

CASIOTONE M-10. Four instruments on the move!

An instrument of the new age. encompassing the finest of the old
8-note polyphonic playing ot piano. organ, violin and flute. 32
keys. 19 white and 13 black, span two and a half octaves
instrument selector switch. Vibrato switch. Volume controtl. Integrat
speaker. Output jack for external amplifier, headphones elc
Mains /battery capability 2x16v2x5% inches. 3.5 ib

RRP £79. ALL THIS FOR ONLY £69

Casio means digital musicl

A250 Alarm
chronograph

The same module as W-100 and
W-150 watches butin a standard
water resistant case

RRP £TB A

ONLY £T.B.A.

§$220 Chrono-
9raph

ry simitar 0 A250 but with
dual time tacility in lieu of alarms
and chimes. Countdown timer
with repeat tunction
7 YEAR BATTERY

ONLY £25
A250

F-300 Sports chronograph

Hours, minutes. seconds. am/
pm, day and date. 4 year calendar
{28 days for Feb.) Stopwatch
measures in 1/100 second to 12
hours, net. lap. and 1st & 2nd
place times. 2 year lithtum
battery. Resin case/straps. $/S
tim. Mineral glass. Water res

w1205 £12.95
110QS-37B

As F-300 but chrome plated case
5/8 bacelet

£1995£17.95

F-80E Alarm chronograph

Hours, minutes. seconds, date
am/pm: or hours, minutes, aipha
day. date, am/pm 24 hour
alarm, hourly chimes. Stopwatch
from 1/10 second to 12 hours
net. lap and tst & 2nd place
Nighthight. Resin case/strap
Minerai glass. Water resistant

3 YEAR BATTERY

1705 £15.95
83QS-41B

As F-BO but stanless steel en
cased S/S bracelet

2295 £19.95

ALL OTHER CASI0
WATCHES

Prices on application

WATCH THIS SPACEWAR

The bored room
calculator CASI0O MG-880

An ordinary caiculator?? Abso-
jutely enthralling. Action-packed
speed game You against the
spaceships. Beat the highest
scoret 11-note melody maker
pre-programmed ‘When the
Saints Go Marching in

Full memory. %. auto-power otf
Yax2%x4Y; inches.

1205 £10.95

@ o

-
aoaan
<o) J-=]]

12 Pre-programmed melodies
MELODY 90 (ML-90)

! Clock. calendar, siopwatch, cal

{ culator. 11-note melody maker

1 square roots Alarm 1 7
tunes, one for each day. Alarm 2

A tixed tune Date Memory. four

anniversary tunes.

Kiss touch keys

1 year battery life

7/32x2%ax4 Y% nches

5 ©2295£19.95

" 4

MELODY 81 (ML-81) RRP £22 95 £19.95
Clock, calendar. 2 melody alarms. countdown alarm. stopwatch
1-note melody maker, calculator. %. square roots. §
16x4"%x2%"" 14 months batteries

All other Casio Calculators.
P.O.A.

See opposite page for ordering details

DUO DISPLAY

Independent analogue display of hours and minutes, with
sweep second hand FR 2S
Digital display of hours. minutes, seconds. am /pm (12 or 24
hour format) . AN okl (i,
Day and date auto 4 year calendar function 24 hour alarm T TmT /"
with “alarm on’’ symbol and hourly chimes. . i
100 second stopwatch to' 1 hour. normal and net. 2 year —
battery with battery life indicator. Stainless steel. Water 1

resistant. Hardiex glass E
JET 010 e i

Equivalent to HVO13

ONLY £62.50

JET 018 (Equivalent to HVD 11}
JET 028 (Equivalent to HVO05)
JET 994 Goid plated. champagne dial
JES 994 (Equivaient to HX008)

DFT 048

ALARM CHRONOGRAPH

Countdown timer

Hours, minutes, seconds, alpha day and date. 24 hour alarm
and hourly time signal. Stopwatch times in units ot 1/100
second to 12 hours. net. lap and 1st & 2nd place

Countdown alarm timer up 10 1 hour Backlight. Stainless
steel. Hardlex glass. Water resistant

ONLY £37.50

DFT 038
100 METRE
Water resistant

Suitable tor swimming, water sking etc

Functions as DFT 048 above

£49.95

DER 048

ALARM CHRONOGRAPH
Solar powered

Weekly alarm

Countdown alarm

Hours, minutes. seconds. day. date and month. Weekly
programmable alarm. Hourly chimes. interval countdowr
alarm timer from maximum of 16 hours. Stopwatch times ir.
17100 up to 20 minutes. then in seconds to 12 hours. Net
lap. tst & 2nd place timing. Double display funcuon
Stainless steel. Hardlex glass Water resistant

ONLY £52.50

DER 018
100 METRE
Water resistant

Suitable for swiming, water sking eic
Funcuons as DER 048 above

£69.95
All Seiko watches have an
international 12-month
guarantee.

CASIO LADIES WATCHES

Hours, minutes, 10-seconds, seconds (by flash) am /pm. Day. date
month calendar Stopwatch. Dual time.

87QL-198
Stwsinless Steel

£29.95

87QL-188B

£27.95

L-10
Sports

£10.95

L-20
Chrome

£14.95

87QL-138B
Chrome

£16.95
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We couldn’t design five projects for our free Multi-Optio
Board without one based on the versatile 555. Circuit design by

Keith Brindley

no home can afford to be without at least one. As a

timer IC it does its job magnificently, working in a
variety of monostable and astable multivibrator modes
with just a handful of additional passive components,
and its timing period is adjustable from literally just a
fraction of a fraction of a second through to hours,
simply by selection of one resistor and one capacitor.

T he 555 is such an adaptable integrated circuit that

Metro Gnome

Our chosen design using the 555 is a metronome.
Before the advent of relatively cheap solid-state
electronic components such devices were clockwork.
Because of this they had a tendency to start off at a high
speed and as the spring slowly wound down they got
slower and slower. A completely electronic metronome
does not suffer from this problem and yet can be far
cheaper than a clockwork counterpart.

The circuit is simply an astable multivibrator.
Increasing either the resistors or the capacitor values, or
both, the timing period can be lengthened, decreasing
the frequency and vice versa.

v

Applications

At audio frequencies, ie 30 Hz to 16 kHz, the 64R
loudspeaker is an adequate transducer, but outside this
range other transducers can be utilised to suit. For
instance, if the frequency of the astable is increased to
40 kHz by choosing suitable component values and the
loudspeaker replaced by an ultrasonic transducer, then
the circuit can be converted into an ultrasonic
transmitter. It couldn’t be simpler.

CombinationS

You, could use the astable as a clock generator for
digital circuits, or you could combine this circuit with
that of the 2 W Power Amplifier to make a loud siren.
The choice is yours.

Construction

None of the components are at all critical and if you
can’t obtain exactly the right component value, don't
worry. Anything remotely close to the specified values
will get your device off the ground and operational.

If your capacitor value is too high, simply use a
lower value resistor combination and vice versa. Six links
are required to complete the circuit, then you can
connect your-battery and go.

—0
+QV

RV1 -

500k

R1 LS1

56k 64R

|

e . 1Ic1 3——”—

c3

__I— 1 5 47u

< NOTE:

1C1 1S 555
c2
A +ei 100n
3u3

| ov

_ 0

Fig.1. Full circuit diagram of the Multi-option Metronome.

HOW IT WORKS

The circuit is a standard 555 astable multivibrator which
means that the device operates in a free run oscillating mode and
the output from pin 3 is constantly switching between 0 V and 9
V at a rate determined by the components in the circuit. This
switching output is coupled to the loudspeaker via C3.

The multivibrator markispace ratio is deliberately kept
uneven to provide short, sharp pulses to the loudspeaker, instead
of the more usual square-wave normally associated with an
astable. This, of course, produces a more pronounced click from
the speaker to duplicate the tick of the metronome.

The markispace ratio is adjusted by changing the values of
RV1 and R1 along with R2. Capacitor C1 charges up toward
supply voltage through RV1, R1 and R2 and the output of the 555
is low for this period. When the voltage at pin 6 (ie the voltage
across this capacitor) reaches approximately two-thirds supply an
internal switch operates, sending the output high. In going high,
the output takes pin 7 to 0 V internally, which discharges the
capacitor through R2 only. When the capacitor voltage falls to
about one-third supply, the internal switch changes state again to
take the output low. This action repeats itself ad infinitum.

From this you can see how different markispace ratios are
possible — the charge rate (off time) must be greater than the
discharge rate (on time) by the ratio:— ’

RV1+R1+R2
R2
For example, with RV1 in minimum position the ratio is:
56k + 1kO = 571
1ko0

In other words the off time is 57 times as long as the on time.
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Fig.2. Component overlay for the Metronome. For once you'll have to ignore
the unused locations on the PCB.
RV1

- ]

ov

BUYLINES

The ETI Multi-Option Board Metronome uses standard
components, readily available from suppliers advertising in this
issue.

PARTS LIST

Y

e

Resistors All 4 W, 5%

R1 56k

R2 1k0

Potentiometers

RV1 500k linear
Capacitors

1 3u3 10 V electrolytic
C2 100n ceramic

3 47u 10 V tantalum

Semiconductors
ICI 555

Miscellaneous
ETI Multi-Option Board
64R speaker

ETI

QUESTION?

Is your hobby home computing or electronics?

Do you understand the application of IC’s, Transistors,
Diodes, etc?

Have you used or applied analogue or digital techni-
ques?

Are you applying TTL Logic to your home computer?
Are you programming your home computer using
simple software techniques?

o @ oo

If the answer is YES to any of these questions then why not
consider turning your hobby into a career — applying your
knowledge to servicing electronic equipment ranging from
basic terminals and data processing machines through to
advanced micro-processor systems.

We will train you through to advanced technology at the
company training school, fitting the individual in at their
own level.

We have vacancies over the whole of the UK. especially in
the London area, with the successful applicants working
from home, usually in a radius of no more than 60-70
miles.

We supply all tools and test equipment, plus a company car
which is available for private use.

If you are interested, then why not contact Mr. C. Mark-
lew on 0249 813771 to discuss your own career oppor-
tunities in confidence, or write to:

KODE SERVICES
| LIMITED

Station Road, Calne, Wiltshire
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NEED ENCLOSING?

Now, CSC are really in the hardware business, with a series of plastic
cases ideally suited to applications ranging from hand-held probes to
hi-fi equipment. CSC cases are moulded in robust plastic and come
with all the necessary screws, covers and, where appropriate, battery
compartments, connectors and transparent panels for displays. And
CSC can provide customer-specified variations for large-quantity
orders. Fill in the coupon for more details.

CSC {UK) Ltd, Uit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.

Tetephone: (0799) 21682. Telex: 817477.

r------------ﬂ

CTP- Probe Case DMC-2 Design-Mate Case CBP-1 Portable Case

Qnty Qnty

(£2 30 Nert) £3.50 (€3 85 Nett} £5.29 (E5 75 Nett! £7.76

CTH-1_ Handheld Case DMC-1 Design-Mate Case CTB-1 Bench Topper Case
/

p

Qnty Qnry Qnty

N\
(£3 00 Ne;l) £4.31 1£4 25 Nett) £5.75 (£7 15 Nett} £9.37

Bold prices include P & P and 15% VAT Please deduct £1 postage from each additional order.

I enclose cheque/POfor £ . . . . . . ... ... ... .
or debit my Barclaycard, Access, American Express card

No . .. Exp.date. . . . ... ....
or Tel: (0799) 21682 with your card number and your order
will be in the post immediately.

NAME
ADDRESS

CONTINENTAL SPECIAITIES CORPORATION

FREE catalogue tick box O

Continental Specialties Corparation {UK) Limited, Dept. 9MM
Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex C811 3AQ.

TOMORROW'S TOOLS TODAY

&’]L—————————————
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MINIATURE) '3%./
MICROSYSTEMS KEYBOAR D S 4(

RAPID TURNAROUND
CUSTOM DESIGN IS
OUR SPECIALITY

Qe
2

Apex is manufacturing miniature keyboards in volume for the T.V. and Computer
Industries. Substantial cost savings have been made and these are now being offered to
the end user in this Introductory Special Ofter.

Ideal for interfacing to micro based systems via an 8 bit ASCIl data bus or a serial
20mA/RS232 port these attractively styled keyboards have all the features of full sized
units at a fraction of the cost.

* Miniature ASCII keyboard MKBOI £40.00
* Cased ASCIli Keyboard MKBOIC £45.00
# Serial Cased Keyboard (20mA) MKBOICMA £65.00
# Serial Cased Keyboard (RS232) MKBOICRS £65.00
* BCD Encoded Hex Pad MHPOI £17.95
#* Ribbon Cable and Connector RCC20 £2.50

When ordering serial interfaces please specify Baud Rate.

APEX MICROSYSTEMS LTD. 06333 69169

Unit 22, Springvale Industrial Estate
Cwmbran, Gwent

,f»

“TRANSFORMERS

Panel Meters, Bridge Rectifiers, Power Supply Units

Multimeters - Semi Conductors - Timers - Safebloc

A & Sub Miniature 50 VOLT (Pni: 220.248w
’ B it ; Sec: 0-18-25-33-40-50V
M et Prce P “Ref.  Price
Vohs a : Amps No. I3 PAP
303 200 238 2.55 .65 05 102 3.55 1%8
0.6,0.6 1A1A 212 2.95 .70 1.0 103 4.55 s
9.0.9 100 13 2.25 .65 20 104 7.25 e
0.9,0.9 330330 235 2.10 65 3.0 105 8.55 1 :
08-9,0-8-9 500 500 207 2.70 .70 4.0 106 10.80 135
089,089 1A1A 208 3.80 .70 6.0 107 15.05 1 A
015, 0-15 200 200 236 2.10 .65 8.0 18 20.15 1.65
0-20, 0-20 300300 214 2.70 8sf 100 118 24.05 215
20-12.0-12-:20  700(DC) 221 3.45 85k 60 VOLT (Pri 220-240)
0-15.20,0-15-20! 1A 1A .206 4.55 1.00§ Sec:0-24-30-40-48-60
0-15-27, 0-15-271500 500 203 4.00 85 Ref. Price
01627, 0-15-27 ]1A,JA. 204 6.05 1.00f Amps '1“3;1 53 o0 P%';
12 AND/OR 24 VOLT g I A
Pri: 220-240 Volts Vg 127 D50 KiE
Amps Price 30 125 11.05 1.25
12v 24Yy  Ref. £ P&P 4.0 123 12.30 1.45
05 025 111 225 .70 5.0 40 14,10 1.55
10 05 213 270 .85 6.0 120 17.56 1.55
2 ! 71 320 85 AUTO TRANSFORMERS
‘é ;2; ;g ;gg -gg {nput/ Output Tapped O-115-210-240V
8 2 108 7.40 1.5 VA Rt f"’“ pap
10 5 72 820 1.15 ("2"""0 ) o - L
12 6 116 8.80 1.15 22 e o B
16 8 17 1080 1.25 o A aiss oo
20 10 115 13.80 1.45 B outout Tooped d
30 15 187 16.80 1.45 6"1"1“5 21“(‘;’220 o
60 30 226 3330 1.75 SUAlLs H
300 53 10.05. 1.15
30 VOLT (Pri: 220-240V) 500 67 10.80 1.45
Sec: 0-12-15-20-24-30V 1000 84 18.55 155
Ref Price Also 1500/2000/ 3000VA
Amps  No. £ PaP gnmvn»s _ISOLATING (Centre Topped &
05 112 2.80 85 Sy A5 BT
1.0 79 3.55 85 ri: 120/240 )
2.0 3 5.55 1.00 VA Ref. Price, . 3
30 20 826 115 (Warts)  No. 3 par
20 2 st 118 60 149 6.66 .
50 51 oo 118 100 150 7.55  1.25
80 117 1108 118 200 151 11.05  1.25
80 88 14,30 148 250 152 13.25  1.45
10.0 a9 L eiss a8 350 163 18.25  1.55
: : 1000 158 3706 315

~

Please add VAT at 15%
Barclaycard and Access facilities

available
\ Trade and Education Welcome

7a William Street
Herne Bay, Kent

Herre Bay 64586:  J

BAYDI

It's easy to compl
about advertise!

Every week, millions of advertisements appear in the press,

on posters or in the cinema.

Most of them comply with the rules contained in the
British Code of Advertising Practice and are legal, decent,

honest and truthful.

But if you find one that, in your opinion,is wrong in some
way, please write to us at the address below.
We'd like you to help us keep advertising up to standard.

The Advertising Standards Authority.
If an advertisement is wrong,we're here to put it right.

ASA.Ltd. Brook House, Torrington Place, London WCIE 7HN.
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INCLUSIVE OF POST & PACKAGE RZ::e'SV;Lend o c. 4kQ/Vac
AND V.A.T. 100mV to 600V d.c. 30mA to 3A a.c.
The Mini 20 Multimeter is an ideal instrument for the 15Vi10 1,500V a.c. 0 to 2kQ2 v

constructor. 50uAto 600mA d.c. 0to 2MQ

This Special Offer is a wonderful opportunity to acquire
an essential piece of test gear with a saving of nearly £10 on
the normal retail price.

The 21 ranges cover all likely requirements. Operation is Movement protected by internal diode and fuse. ‘
straight-forward, just turn the 22-position selection switch The instrument is supplied complete with case, leads
to the required range. and instructions.
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SPOT DESIGNS
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These also set the midband voltage gain of the input stages at about
46 dB (200 times). With such a low input signal level it is obviously

Cassette Preamplifier

Used in conjunction with one of the cassette mechanisms currently
available on the surplus market (or a mechanism removed from
an old recorder or player) this preamplifier circuit makes an inexpen-
sive but useful cassette player for use with a hi-fi system. The circuit
is for a mono player, but for a stereo unit it is, of course, merely
necessary to make one preamplifier for each channel.

The output signal level from a cassette tape head is typically
about 500 uV or so at middle audio frequencies for a mono head and
only about half this level for a stereo type. The preamplifier must,
therefore, provide a considerable amount of voltage gain in order to
match this to a hi-fi amplifier, since these require a signal level of about
1,000 times higher than this. It is also necessary for the preamplifier
to provide equalisation, because the output from a tape head rises
with frequency at a rate of 6 dB per octave. However, at higher
audio frequencies tape heads are not very efficient and require a
much lesser degree of roll off.

Q1 and Q2 are used in a conventional two stage, direct coupled,
common emitter amplifier and the frequency-selective negative

necessary to use low noise transistors (such as the BC109C) in order
to obtain good results. Running Q1 at a low collector current of
about 200 uA also helps to give a low noise level.

Q3 is used as a low gain common emitter stage, which provides
the additional amplification needed to give a suitably high output
level. R9 introduces negative feedback, which controls the voltage
gain of Q1 and the specified value gives a gain of about 14 dB (five
times). For a stereo unit R9 should be reduced to 390R in order to
give increased gain to compensate for the lower output of a stereo
tape head.

When playing a Dolby B encoded cassette SW1 can be closed.
This gives a small degree of treble cut which provides a reasonably
flat overall response, with a small excess of treble at low signal levels
and a slight deficit at the highest levels. A useful level of noise reduc-
tion is obtained, although only about half that provided by a proper
decoder.

The circuit is capable of excellent results and the output quality
is largely dependent on the quality of the tape head, the tape used in

feedback through C3 and R4 provides the appropriate equalisation. the cassette and so on.

o

swi1
ON/QFF

()
+9V

Flash Slave Unit

The photocell used in this circuit is a photo-Darlington transistor.
This gives a fairly fast operating speed and high sensitivity. In fact
the sensitivity is rather too high, making it likely that the cell would
saturate in only moderately light conditions. Its base terminal is,
therefore, connected to the negative supply rail to give a suitable +
reduction in sensitivity. R1 and RV1 form the collector load —
resistance for photocell Q1 and RV1 acts as a sensitivity control. 7
With RV1 at a low resistance, the increase in the current passed by
Q1 when it picks up the pulse of light from the primary flashgun will
produce a fairly small voltage spike across the load resistance. With
RV1 set at a high resistance, a similar current pulse would produce a
much larger voltage spike across the load and high sensitivity is ob-
tained.

One problem with equipment of this type is that under bright
conditions the photocell can saturate, preventing the circuit from
functioning. When used indoors, saturation is unlikely to occur even
with RV1 set for maximum sensitivity. The sensitivity of the unit
should be so high that it will trigger reliably even if the primary
flashgun and Q1 are aimed in opposite directions. When used out-
side in bright conditions it would be advisable to back off RV1 and the
aim of Q1 and the flashgun will inevitably be more critical (there will
probably be less reflected light to trigger the unit in addition to the
reductioninsensitivity).

C2 couples the output from Q1's collector to the input of a com-
mon emitter amplifier using Q2. This is biased by R2 so that there is a
quiescent collector voltage of only about 1 V. Q3 is an emitter

180k FLASH

10u SOCKET

Q2
B8C109C

[s}]
2NS777

follower buffer stage which is used to drive the gate of SCR1 from
Q2's collector. The quiescent voltage at Q3's emitter is insufficient to
activate the thyristor, but when Q2 receives the negative voltage
spike from Q1 it switches off and the emitter potential of Q3 rises to
a high enough level to trigger SCR1 and fire the second flashgun. R4
is a current limiting resistor which prevents Q3 from passing an ex-
cessive current.

The current consumption of the circuit is about 2 mA. Note that
the flash lead must be connected to SCR1 with the correct polarity
or the unit will not operate.

60 ETI NOVEMBER 1980




AF Signal Generator

Although the 8038CC is not capable of generating an extremely
pure sinewave, it is capable of producing an output of high
enough quality for general audio testing. The simple circuit shown
here covers the audio frequency spectrum in three ranges — less
than 20 Hz to more than 200 Hz; less than 200 Hz to more than 2
kHz; less than 2 kHz to more than 20 kHz. The output amplitude is
continuously variable up to a maximum of about 550 mV RMS and is
from a low impedance source.

The 8038CC oscillates by first charging a capacitor via a cons-
tant current source and then discharging it through another constant
current generator. It thus generates a triangular waveform. This is
then fed to a trigger circuit to generate a squarewave signal and to a

non-linear amplifier which “rounds off” the signal to give a sinewave
output of reasonable purity. C2 to C4 give the three ranges. R1, RV1
and R2 form a potential divider circuit, which is used to control the
charge and discharge currents of the timing capacitor. RV1 thus acts
as the fine frequency control. PR1,R3,R4 balance the charge and
discharge currents, so that a symmetrical output is obtained. PR2 is
part of the sinewave shaping circuitry and is adjusted for maximum
purity.

The sinewave output at pin 2 of IC1 is at a high impedance and
is, therefore, coupled to the output via an emitter follower buffer
stage using Q1. RV2 is the output level control, and C2 provides DC
blocking at the output. Current consumption is approximately 9 mA.

With the unit adjusted for a fairly low frequency output (about
50-200 Hz), it should be possible to hear the main fundamental fre-
quency plus the higher frequency harmonic signals. The output can
be monitored using a crystal earphone or amplifier/loudspeaker.
PR1,2 are adjusted to minimise the harmonics.

ﬁ\o
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Waa-Waa Unit

An unusual feature of this circuit is that the Waa-Waa effect is
obtained by operating a foot-switch, rather than the more usual
method of operating a potentiometer via a pedal mechanism. This
method is slightly less versatile than a proper Waa-Waa pedal, but is
far simpler for the home constructor to build since it avoids the need
for any pedal mechanics.

The basic Waa-Waa circuit uses a quite conventional arrange-
ment based on common emitter amplifier, Q1. Frequency selective
negative feedback is provided by C3, 4. These provide little feedback
at a certain frequency. A peak in the response of the amplifier is pro-
duced at this frequency, as the lack of feedback enables virtually the
full voltage gain of Q1 to be realised. The actual frequency at which
the peak is produced can be controlled by means of a resistance bet-
ween the junction of C3, 4 and the negative supply rail. With a high
resistance here the peak is produced at a high frequency. By varying
the control resistance the peak can be swept up and down the audio
frequency spectrum, producing the familiar Waa-Waa effect.

The control resistance is formed by the collector to emitter im-
pedance of Q2. Under quiescent conditions Q2 is switched off and
the peak is at such a low frequency that it is effectively non-existent.
If PB1 is operated, C5 charges up via R5 and, as the voltage across C5
increases, Q2 is biased harder into conduction by the base current it
receives through R4. This causes the peak to be swept up through the

c1

audio band until C5 becomes fully charged. If PB1 is then released,
C5 gradually discharges through R4, Q2 and R6, causing the bias on
Q2 to decrease and the peak to be swept down the audio spectrum.
Thus the required effect is produced by closing and opening PB1.
The Waa-Waa frequency is partially controlled by the frequency at
which PB1 is operated, but C5 restricts the range of frequencies that
can be obtained in practice. However, the value of C5 can be altered
to suit individual requirements, or several switched components of
different values could be used.

SW1 enables the Waa-Waa circuit to be quickly and easily
bypassed. R1 is needed to reduce the gain of the unit which would
otherwise be excessive. Current consumption is about 2mA.
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FEATURE: Spot Designs
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Stereo Synthesiser filters, therefore, gives a virtually flat response with no significant
peaks or troughs.

There are two common methods of producing a pseudo stereo ef-
fect from a mono signal; playing the mono signal from the two
speakers in antiphase and the use of frequency selective techniques,
which normally consists of directing lower frequency signals into one
channel and higher frequency signals into the other. This circuit uses
the second technique, but can additionally give antiphase signals
which can give a better effect, especially when using headphones.

Q1 is used as an emitter follower buffer stage which ensures that
the two filter networks fed from its output are driven from a low im-
pedance source. If these were driven direct from the input, it is quite
possible that they would be fed from a source impedance of a few
kilohms or more, which would be quite sufficient to alter their effec-
tive characteristics.

The two filters are formed by R4 and C3 (low pass), and C6 plus
R8 (high pass). A high roll off rate is by no means essential in this ap-
plication and the 6 dB per octave attentuation rate of simple RC
filters such as these is perfectly adequate. The — 3 dB point of each
filter is at approximately 800 Hz and the combined output of the

Q2 is connected as an emitter follower buffer stage and this en-
sures that there is minimal loading on the low pass filter. Q3 similarly
ensures that there is minimal loading on the high pass filter, but this
device is used as a phase splitter. With SW2 switched to take the out-
put from Q3's emitter, Q3 effectively operates as an emitter follower
and gives no phase inversion. With SW2 switched to take the output
from Q3's collector, Q3 then effectively acts as a common emitter
stage with 100% negative feedback (and unit voltage gain) due to
R11. It also provides a 180° phase shift so that the two output signals
are in anti-phase. An in-phase relationship is.needed to give a good
central stereo image and the use of anti-phase signals tends to give
animpression of increased channel separation.

In a stereo orchestral recording it is normal for the violins to
come from the left hand channel, with the cellos and basses from the
right hand channel. Therefore, the high frequency signals are fed to
the left channel and the low frequency signals are fed to the right
channel so that the unit provides a similar effect (although it will ob-
viously function properly with the outputs connectedeither way).

The current consumption of the circuitis about 3 mA.
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Short Wave Converter

-rhis SW converter tunes over 5 to 15 MHz approximately and also
enables an ordinary MW broadcast receiver to pick up stations
operatingon the 19, 25, 31,41 and49 mbroadcast bands.

Signals picked up by the telescopic aerial are directly coupled
into the aerial tuned circuit as these signals will be quite weak,
necessitating a tight coupling. CV2 is the main tuning capacitor for
the aerial tuned circuit and CV1 is the aerial trimmer control. The
signals selected by the tuned circuit are coupled directly into the gate
of mixer transistor Q1, no coupling winding being needed here due to
the use of a JFET transistor with a very high input impedance. The
drain load for Q1 is a MW ferrite aerial, but it is used in reverse in
this application and is used to radiate the 1.6 MHz IF output of the
converter. This is picked up by the MW radio, which is placed near

the converter and tuned to a quiet spot on the band in the vicinity of
1.6 MHz. The position of the coil on the ferrite aerial is adjusted to
resonate L2 at the appropriate frequency and effect optimum signal
transfer.

The oscillator uses JFET device Q2 in the source follower mode,
with positive feedback providedby L3. At the resonant frequency of L3
there is sufficient feedback to cause oscillation and CV3 tunes the
oscillator over a frequency range which is 1.6 MHz higher than the
range of the aerial tuned circuit so that the required difference fre-
quency of 1.6 MHz is produced at the output. C6 is a padder
capacitor which gives reasonably good tracking between the aerial
and oscillator circuits. Perfect tracking is not required since CV1 can
be used to keep the unit peaked for optimum results. C3 is used to
couple the output from the oscillator to the input of the mixer stage.
The circuit has a current consumption of only 4 mA.
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Aura Sounds are the first company to successfully market Wersi
Organs and Kits in the United Kingdom. Operating from modern
Showrooms, we offer a complete, unique evening and weekend tele-

phone support advice. We pride ourselves on our friendly and individual

service. We market Wersi products because we feel they are simply the best,

both in terms of quality and reliability. These factors, together with a fresh
approach, are what have made Wersi one of the leading organ manufacturers in

the world today. AURA SOUNDS AND WERSI — THE WINNING COMBINATION.
HHlustrated below are just a few of the wide range of organs in stock.

The SATURN W3T.

The ultimate transportable organ,
featuring sophisticated rhythm
unit and built-in WERSI Voice.
30 or 61 note Keyboards
and 30 pedals.

The COSMOS W58
The baby of the range, a
great instrument at a great
price. There are many optional.
extras and Cosmos can be easily
assembled at home by the average
handyman.

The HELIOS. For home or
professional use. Available as a
transportable model with

various options including 25—
pedal clavier.

The GALAXY.
The top model of the range
with 3 full manuals and a 30
note pedalboard. For looks and
sound, the effects are first class.

T T e ) e TR
IMPORTANT

. . ) [ logue
AURA SOUNDS have just been appointed marketing agents Please send me the 104 page CC'C.‘," WERSI chtaing
for the range of Heath Electronic Kits in the U.K. This plus the NEW HEATHKIT BRITHURE & price lists

exciting range of ‘up-market’ Kits makes AURA SOUNDS,  enclose a cheque/P.O. for £.1 -oc
more than ever before, the company to come to for advice Name
and product choice

AURA SOUNDS 14-15 Royal Oak Centre, Brighton Road,
Purley, Surrey. Telephone 01-668 9733 and at

17 Upper Charter Arcade, Barnsley, West Yorks. Sidie Kur S DA N E RS et —
end to Aura Sounds Ltd. cyal Oak Centre, Brighton
Telephone (0226) 5248 v ity Seurviy. -

THE PROFESSIONALS e
: i T T Y

Address




POWERFET AMPLIFIERS

Some day all power amps will be made this way!

X10

Very high quality 80 watt and 120 watt designs (by Hitachi) offering wide bandwidins
and very low distortions. Both are conservatively rated and can be used with supplies up
to * 65V. One P.C.B. serves both designs, and an 80-watt unit can be upgraded by the

simple addition of components.

All units come with substantial heatsink / mounting brackets.

PFA80

80w into BQ (Vs =+ 50V)
$THD< 0.008%.

S/N 120dB

KIT £11.95. BUILT £13.95

tirom 1W to rated output at all audio frequencies. PFA120.

recommended for 4} loads.

45v-0-45v, 300Va Toroidal Transformer-E15 (£2 p&p)

PFA120
120W into BQ, (Vs== 55V).
{THD < 0.005%

S/N 120dB.

KIT £19.85. BUILT £21.85

Battery
Tester

Charger

vDsS | 1D |ppiss | CA3080E TL081 29p
CHAN v A { 70p TLOB2 55p
max Vi max CA3140E 2102 80p
BDGT2 P 60 1.5 85p 45, 2114 340p
BD522 N 60 [1.5 80p  DACOBEN 40018 17p
VMP4 N 60 120 1250p 250p 4011B 17p
S 60 |05 _ 55p DM250§55p ol Tests all sizes of batteries
eTar LN gg ‘g'g 20 5% im3go0azp 709 15p including watch and camera
25049 | P |14 ) i P MC340130p 710  25p types. Also tests lamps, fuses
0 170 |00 340p NE529 145p 733 50p; d B s
25K134. | N 140 7.0 1‘00 340p NEB55 25p 741 18p } an conqqunl_\.
. SAD1024 78L05  29p The addition of a 4.5 t0 9, volt
“1/p protected. tour selection. VN/VM. 96-page Design 1050p 78L12 29p DC adaptor- converts the X10
Cat. 20p. Heat clips/sink T0202 12p. T092 8p. TO3 35p. into a ‘useful charger t_'or all
HI-Ft ON TWO CHIPS SCOPE TRACE DOUBLER sizes of NICAD batteries.
HA12017 (Preamp 0.001% PC.B

distortion 83dB S/N in phono
application) 80p. HA1397
(Poweramp 20 watts in 8Q
0.02% distortion (typ) 195p.

Both with data and circuits.
VCA High quality design offers
attenuation from O0dB to
-90dB. S/N 90dB, THD
0.01%, 8.W. DC to 100KHz.
Complete component set and
circuit £2.50.

prof.).

I.C. Sockets {low

8 pin 10p, 14 pin
12p, 16 pin 13p.
Low noise Resistor
set 10 off each
E12, value from
10R 10 10M 730,
AW, 5% CF resis-
tors 650p.

Built. C/W shift, chan select
choprate controls and instruc-
tions. Useful display from DC 'to
10MHz. Runs from 9v battery
£9.95.

24 STADC chip set (DACOS8,
DM2602, NE529) with data £9.
HA388 (Bridge amp. 18w from
car battery). With data 195p.
HA1388 (Bridge amp, 18w from
car battery). With data 195p.

Complete with test leads, mstructions
and 9 volt battery.

£13.55

inc! postage and VAT
Suitable AC/DC adaptor

£3.95

N.T.C. SERVICES
331 East Prescot Road
Liverpool L14 2DD
051 228 4690

30p post and packing Mail order oaly to

J. W. RIMMER ‘tveonisen

Liverpool L25 6HQ
Technical enqui

Tel. 051-428 2651

s to. 367 Green Lanes, London N4 1DY.
Telephone. 01-800 6667

L /Marshall's

A. Marshall {London) Ltd., Kingsgate House,
Kingsgate Place, | London NW6 4TA
tndustrial Sales: 01-328 1009

Mail Order: 01-624 8582 24hr. service

Also retait shops 325 Edigware Road, London W2
40 Crickiswood Broadway, London NW2 85 W
JOBA Siokes Cioft Bristo

1 Reqent St Glasgow

Z‘:‘Z"c‘;":tscuopn‘;'cyic::: E"E‘LES‘E‘*"RY';‘:“;":’;‘; The new Marshall’s 80/81 catalogue is now SITELAR NS TETS
Q H igita ultimeter
testgear available. A veritable treasure house of S & 54D
SINGLE TRACE OSCILLOSCOPES Y o .
) BERG® @D Sy 200 components, test gear, tOO|S, etc. DM2:§5 £ 52.50
LBO 512A 5" 10MHz 10mv £170.00 “ " DM350 £ 72.50
180 20745 20mms tom 3500 g . DM4";\3AO £ 99.00
Digital Frequency Meter
DUAL TRACE OSCILLOSCOPLS
LBO 3085 3" 20Mil,  2mV £419.00 PFMZOO £ 49.80
ng {%ﬁ g ggm; ‘g'::z Ezgg-gg At 2 Low Power Oscilloscope
(NG 514 6 Tomry By £26.00 ".,‘yraw‘f“"""""v SC110 £139.00
T.V/RADIO TEST GEAR MorSha S NEW
inat Generator 0 A ematants wor =
tgt ;gl ?l& S‘vaeuSu:rmlhcuuulur gigggo T . TF200 Freguency Meter
LCG 392U PAL B Pattern Generato £189 00 o £145.00
AUDIO TEST GEAR TGF105 Pulse Generator
il Ieeator .00
Y3 G (e T £1%9 0 _ £ 85.00
ton 10 S L, 250
otter Meser (Dus i
IiFM 39A Wx Flutter Metwee (D1 £.299.00 CFNMSON ELEKTR”( H' F'
B (AV 191 Audio Tester ) £249 00 MODULES
LAG 125  Low Distoruon Awlio Generator - €229.00 CE608 Power Am £20.09
GENERAL TEST GEAR CE1004 . o £23.43
1irige 35.00 . "
RN 'E?a’:\Tsilo‘rgCht%m 5:38'88 CE1008 £26.30
LvY 72 et Transistor Checker . | CE1704 o e £33.48
AT et g:gglgg CE1708 “  £33.48
tFe 10 smemrorcon v £20800 | LOTS of old friends, but also many new products g;:; Power Unit :;ggg
AMATEUR RADIO e including leader test gear, Crimson Hi Fi cres v v e36bo
3 P Meler £ 43 . b
Ef»:”ﬂ" gigA_E.';.:n:;..‘“.A,,m.\cm,m caw [ Modules, Rechargeable NI Cad batteries and CPR1 Pre Amp  £32.17
'ower Meter | ..
npsaftees Jown wat e a0 | chargers (very competitive). More components if’LR;S Pre\//\;nf 542“7'2
ntenna Coupler N . . rices + + postage
T AEmEy e e mclgdmg SN74ALS series, new toqls etc. packaging
) Available by post, UK 75p post paid: Don't forget! We also carry an
Please send large ,SAE for spemal 9 d R f |d E‘I 35 t impressive range of semi- conductors,
catalogue. All prices exclusive Europe 95p post paid: Rest of wor 22 pOs passive components, electro
VAT/carriage. pald mechanical components, tools etc
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PROJECT

SPACE INVASION

GAME

You've heard of the
beer you drink at
home — now ETl is
doing its bit to clear
the pubs with the
Space Invasion game
you play at home.
Will the social life
of England ever be:
the same?

Hardware design by Paul Johnson. Software by Mike Rose.

years must be the production of video games.

Only a couple of years ago we were pushing our
five pence coins into the slot to play what was
laughingly known as tennis (two oblong ‘bats’ and a blob
that bounced all over the screen). Nowadays we can
pilot starcruisers into the uncharted depths of space and
zap the enemy with laser bolts, launch rescue missions
to the Moon, and engage in dogfights with agile aliens
who can fly rings round a cathode ray tube. Of course it
costs more than fivepence too! Video games have
probably led the field in showing the public that the
microprocessor is capable of better things than frighten-
ing Clive Jenkins.

Life would be a lot better if you didn’t have to keep
feeding the coin slot to stay in practice, though, and as
usual ET! comes to the rescue. Yes, for the first time
anywhere we present a home-built version of the
country’s most popular pastime (all right, second most
popular). Before you glance across to Buylines and
decide we’ve got peculiar ideas about how to save you
money, it should be pointed out that you get more than
just a TV game. A TV game requires a microprocessor,
some memory, a graphics generator, a keypad and a UHF
output suitable for plugging into your television set.
Amazingly enough these are also what you need for a
home computer. Once you have the basic Space
Invasion game, you can expand it at very little expense
into just such a computer, designed by Tangerine
Computer Systems.

O ne of the fastest growth industries of the last few

ETI NOVEMBER 1980

Playing the Game

The game follows a fairly standard format. Eight
columns of eight saucers fly backwards and forwards
across the TV screen and slowly descend while you take
potshots at them from your laser base at the bottom of
the screen. The base may be moved to left and right to
aim at the enemy and to dodge the bombs they are
dropping on you. If they hit you, your base is destroyed,
but there are defences for you to hide under — these are
gradually whittled away by the alien barrage. (Your laser
bolts can cancel bombs as they fall.) Everything gets
faster as the number of aliens decreases, and when
they’ve all been wiped out, lo! another fleet appears.’

Scoring is as follows: Top two rows — 50; Next two
— 40; Next two — 30; Bottom two — 20. Every time you
blast a saucer, its score is added to your total.
Occasionally a huge saucer flies across the top of the
screen; it doesn’t drop bombs and hitting it scores 100
points. There are four numbers displayed at the top of
the screen, and from left to right they are: score this
game, number of saucers left on screen, number of bases
you have left and highest score during this session. You
start off with three bases and are awarded an extra one
for every two thousand points, but you can’t have more
than four at once.

The switches are provided to select one of four
levels of difficulty — these are set to either 0 V or 5 V
and provide a binary input, 00 for easiest level (slow) and
11 for expert (very fast). =

N 65




[ ¥
or
+5V
MON 3
c2
.__I70n [ I |
1 ]
NOTE: 0 -1
: —
iC1 15 7806 ov —
0 +5V o.r\/\/\/\-*ﬂa h
LKRAM k0 r
P ! 1 [ [] o
‘ I I | I
. - . 3 140134 1}
Fig.1. Circuit diagram of the main board and 1 | R
power supply. NOTE: — {25415 R
IC1 1S 74LS04 24 a18
’ IC2 1S 74LS73 @
1C3.4 ARE 7415393
1C5'1S 74L821
iC6,11,28 ARE 74L574 19 A1
1C7'15 741508 [ 13
1C8 1S 74LS11 0 (- s
X1 IC9 IS 74LS86 — =i lea
([} 8MHz c2 1C10,19 ARE 741500 —— - HA
0 L1000 @ 1C12113,14 ARE 74LS157 - o ]
iIcla 1C15'1S 6502 i — 12 A3
N2 IC16 & 17 ARE 2114 11 ) L
1C18 IS DMBE78BWF T+ it T e
9 @ 1C20 IS 2716 RS S - e
10 1C21 1§ 2102
’1 a2 8 . 1C22,23.26 ARE 7415374 82 AN
kU 10 1 13| 1c5a 162415 7415251 T
18] K L 1C25 IS 74L8138
12 1C27 1S 74L5244
Q1 1S BC184

J
+5V l3K§

CLR

Zlct

ZD1 1S 6V8 400mW
D1-3 ARE 1N4148

+5V
10$—|13|11

ll’)R CLR CK
12 IC6a

519,

[+

1

cx—C)

1Ic12d 12
4

:

IC136 4 @
©)

ic1
= 1

Nw| = =[Nvefs
- oW

iC14a 4
5

13
1C14b
14

IC14c 7

10
] IC14d g

L

©@
1C13d 7

5 16 1
l <G2>I

UHF
OUT? a5
1 470R c3
UM1111E36 1
R6 g b
5k 20n O3 e 10
75R

ETI NOVEMBER 1980



PROJECT: Space Invasion Game
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The face of the Space Invasion. The simple controls are reset, start (play), hold,
fire, left and right.

HOW IT WORKS

Although the circuit diagram looks hideously complex, it falls
quite naturally into various basic blocks which can be examined
separately. The heart of the system is IC15, a 6502 micro-
processor. This can be seen at top centre of the circuit,
surrounded by its memory and address decoding chips. Below
these are the chips that generate the graphics for the display. The
1/0 port for connecting the main board to the keyboard and
sound generator circuitry is on _the right. Finally, the entire
section on the left produces the timing signals required by the
microprocessor, as well as all the synchronising signals which
must be mixed with the video information before it is passed to
the UHF modulator.

The master oscillator is formed by three of the inverters in
IC1; the frequency of operation is set at 6 MHz by crystal X1,1C2,
IC3 and 1C4 form the complete counter chain for generating all
the timing signals and refresh addresses — the various additional
gates and flip-flops decode the counter outputs to provide these
signals as follows.

1C3 is reset by the output of 1C7a; this controls its count
length. Three of the outputs of 1C3 are decoded by I1C8a and 1C9a
to produce the line sync pulse, which also clocks the line counter
1C4. The line blanking pulse is produced at pin 6 of IC11a. The
count length for 1C4 is controlled by the reset pulse derived from
IC10a, and IC10b produces the frame sync pulse. The frame
blanking pulse is produced at pin 8 of 1C2b. The frame sync and
line sync pulses are mixed in IC7c; the frame blanking and line
blanking pulses are mixed in 1C8c with the video information
from the character generator circuitry.

The timing signals for loading the character generator 1C18
are produced by IC5 and 1C6.

The line blanked and frame blanked video is mixed with the
sync pulses by diode ‘OR’ gate D2, D3. R5, R6 and R7 ensure that
the various parts of the composite signal have the correct
relative amplitudes before being fed to the input of the UHF
modulator. The modulator requires a supply voltage higher than
the 5 V that powers the other circuitry — this is derived from
chopper transistor Q1 which is driven by one of the outputs of
counter 1C3. D1, ZD1 and C5 regulate the voltage from Q1
collector to 6V8.

1C12, I1C13 and IC14 form the address and control signal
selector for the memory. This switches over at the processor
clock rate and allows both screen refresh and microprocessor
access to occur at full speed without mutual interference. 1C20 is
the ROM chip; the RAM is provided by 1C16, IC17, and IC21. The
data output of the RAM is processed by 1C22, 1C23 and 1C24 to
produce the graphic pixel cells. 1C28 selects either graphics or
alphanumeric mode for a particular character cell position.

1C26 and 1C27 provide the 1/0 port to read the paddle
switches and drive the sound generator.

A unique feature of this game is the provision of a
hold switch. If you want to go to the loo, or answer the
phone, you can freeze the action in the middle of the
game and carry on where you left off when you get back.

Objects and Computers

The object of the game is to score 999,999 points! If
you manage it a suitable message appears on the screen
but we're not going to tell you what it is — play the game
and find out for yourself, if you can. You lose if:

1) You lose all your bases before reaching 999,999;
2) An invader touches your laser base;
3) An invader lands on the baseline.

If you already own a Microtan 65 computer than it
isn’t necessary to build all the hardware for this project
— you simply run the Space Invasion software on your
existing machine. Sound effects are optional and require
the additional circuitry shown in the diagram. The
special hardware may be added by connection to the
cable socket. All the possible configurations for getting
Invasion onto your TV screen are given below.

1) Invasion PCB + Hex keypad + Invasion PROM

2) Invasion PCB + special Key Unit + Invasion PROM
3) Microtan 65 + Tanex + Invasion PROM (in position
E2) + Hex keypad

4) Microtan 65 + Tanex + Invasion PROM + special
Key Unit

5) Microtan 65 4+ Tanex
software + Hex keypad

6) Microtan 65 + Tanex
software + Key Unit. .
Note the use of a Hex keypad — this project will not run
with an ASCII keyboard.

+ 2K RAM + keyed-in
+ 2K RAM + keyed-in

Inside the box, the main board is fitted into the right hand side, connected to
the sound effects board on the left by ribbon cable. The power supply board is
squeezed in next to the transformer. The two switches on the rear panel select
the level of difficulty.
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PROJECT: Space Invasion Game

The screen display. This unfortunate space traveller has just been zapped by
an alien.

Construction

Tricky bit first. The main board is double-sided but it
isn't necessary to solder components on both sides
because the holes are plated through (sighs of relief). Fit
the links and the discrete components first, being careful
with the polarity where necessary, then solder all the IC
sockets in the positions shown in the overlay diagram.
You’'ll find there are more spaces for sockets than there
are sockets but don’t panic — this is to allow for later
expansion into a computer as mentioned earlier. The
UHF modulator is fixed to the PCB by soldering the case
tags to the large pads provided — make sure it’s the right
. way round. Now, double-checking both device type and
orientation very carefully, plug the ICs into their sockets.
Fit two lengths of wire for the power supply connections
(these solder directly to the copper track) and the main
board is complete. Check it again.

Well, there's still a long way to go. We have a score of 480 with 49 aliens still
coming and no bases left. But we did better than the last astrogamester. He
only scored 20.

With a flying saucer zooming across the top of the screen, one alien has just
launched a missile. Hit your left or right button quick! Or try to blow his (its)
missile off the screen.

§433> 5
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Operating Differences

The UHF modulator for either version of the game is pre-
tuned to Channel 36. Plug into the aerial socket, select a chan-
nel and adjust the tuning until the picture appears. If the game
has been switched on without ‘Reset’ being operated, the
screen will contain garbage.

If you are using the basic Invasion PCB, then
operating the Reset switch brings the system into the
‘ready-to-play’ condition. If you are running the software
on the Microtan 65, use Reset to gain access to
TANBUG. The PROM is assembled to live at E800 (Hex),
and the listing for the RAM version is assembled to live
at 400 (Hex). So for the PROM version, typing GE800
brings the game to readiness by moving to the start
address. With the software keyed into RAM, type G400.

If you are using the Hex keypad, the following keys

are equivalent:

0 = PLAY

4 = BASE RIGHT
8 = BASE LEFT
C = FIRE

SHIFT = HOLD
Hitting any of the keys except HOLD removes hold.

Now you can sit in front of your telly and make your living
room a safe haven for the human race. For details of the
modifications to produce a home computer, watch this space!

BUYLINES

Tangerine Computers Ltd can supply the ETI Space Invasion
project built for £99.85 all inclusive (or £80.85 in kit form). The
sound generator and keypad section is available built for £20.55
all inclusive (or £15.38 in kit form).

1If you want to shop around for your own components you
can get the main Space Invasion PCB only for £21.15 all inclusive
and the sound generator board for £5.60. The ROM is available
for £17.75 all inclusive.

A case with internal PSU will be available from Tangerine
soon. Contact them for the latest information on availability and
price. Tangerine Computers Ltd, Forehill, Ely, Cambridgeshire.
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R2 X1
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Fig.2. (above) Component overlay for the main board. All the chips face the
ey, o " P PARTS LIST
Resistors all 4 W 5%
R1,2,4,8,9,10,11,12,13,14 1ko
R3 10k
R5 470R
R6 220R
R7 75R
Capacitors
14 10n ceramic
23 100p ceramic
l C5,6-16 47n disc ceramic
C6-16 are decoupling components, one for each column of ICs.
Fig.3. Component overlay of the power supply circuit. The heatsink is a type lSce;mconductors 74LS04
TV4, available from Watford Electronics. 1C2 741873
1C3,4 7418393
1C5 741821
PARTS LIST IC6,11,28 741574
IC7 741508
i 1C8 74L811
Capacitors
C1 1000u 25 V electrolytic 1C9 741586
C2 470n polycarbonate 1C10,19 - 74LS00
1C12,13,14 74L8157
Semiconductors IC15 6502
|ce:“Ico e 7805 1C16,17 2114
1 1.6 A ‘In-Line’ package IC18 DMB8678BWF
ar P £ 1C20 2716
Miscellaneo Ic21 2102
1'1Isce aneots 09V@1A 1€22,23,26 7418374
SW1 DPDT miniature toggle 1C24 7415251
heatsink 1C25 7415138
1C27 7415244
Q1 BC184
ZD1 6V8 400 mw
D1-3 1N4148
Miscellaneous
CH1 100 uH choke
5 X1 6 MHz crystal
Next month, we conclude the ETI Space Invasion Game with UHF modulator UM1111E36

constructional details of the sound effectsbhoard.

ETI
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PCB, case, 14-pin DIL socket (x13), 16-pin DIL socket (x8), 18 pin
DIL socket (x2), 20 pin DIL socket (x4), 24 pin DIL socket, 40 pin
DIL socket.
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nmm Fitzroy House, Market Place,
X Swaffham, Norfolk, PE37 7QH.

TEL :(0760) 21627 TELEX: 817912

DORAM ELECTRONICS LTD VAT Reg: 324 5604 75

Projects for beginners

Clap switch (79026) Responds from a hand clap to switch on an electrical appliance £6.60
Simple Sound effects(79077) Strange noises froma very simple circuit loudspeaker included. £5.70
Pools predictor(79053) An analogue computer that may win you afortune. _ £8.15
Talk Funny (80052) A ring modulator circuit that produces very strange results when fed with a human voice. £9.60
Pest Pester (80130) An electronic insect repellant. £2.35
Steam train sound effects (80019) Simulates the sound of steam and whistle. £6.50
Electronic Nuisance(80016) Makes an annoying noise, but onlyin the dark! £3.85
Cackling Egg timer(9985) An egg timer with a difference, it clucks like a hen. £7.20
New projects

Melody Maker(80502) An electronic musical box that can play 27 tunes with organ or piano like quality. £23.50
Transistor Curve Tracer(80128) Interface with your scope to display Ic/Uce characteristics on the screen. £2.40
Linear Thermometer(80127) Simple but effective meter reading thermometer using a diode as sensor. £13.45
Precision PowerUnit(80514) Produces accurate reference volta?es atgresetable current limits up to2 Amps. £48.65
8K RAM + EPROM card (80120) Various versions with up to 16K of EPROM. + POA

Audio projects

Top-preamp (80031) Mini, all IC preamplifier for use with most power amplifiers. £34.40
Topamp (80031) Hybrid audio power amplifier uses Philips modules for high fidelity performance. Two power levels:
OM931 (output 30 Watt) £18.50

OM961 (output 60 Watt) £33.40

Stentor(79070) A high power portable amplifier for PA use. £30.00
Assistentor(7907 1) A preamplifier designed for Stentor which can also be used as a speech compressor for radio transmission. £7.00
Parametric Equalizer (9897) A modular system of construction to suit your equalisation requirements.Filter section (9897-1) £6.45
Tone section (9897-2) £5.20
Elektornado (9897) A single board design that can be used as either a single 100 Watt amplifier or two 50 Watt amplifiers. £19.50
UAA180 LED meter(9817) Atwo channelvoltage display unit £13.00
Peak Programme Meter (9860) To be used with UAA180 LED meter to give PPM display. £3.70
Audio Analyser (9932) An analyser that can pin point the deficiences in an audio chain. £14.80
Stereo dynamic Preamp (80532) A low noise high quality disc preamplifier. £5.20
STAMP (80543) Super tiny amplifier with up to 1 Watt output. £3.75
Consonant{9945) A high quality audio control amplifier. £34.65
Preconsonant(9954) A preamplifier for the disc input of the Consonant. £5.75
Luminant(9949) A two channel LED display designed to show outputlevels in the Consonant system. £20.70
Car projects
CarBattery Charger(79517) Reliable and safe chargerfor all types of lead-acid batteries. £21.70
Transistor Ignition (80082) The most significant advantages of other systemscombined in one. £20.45
Dipstick Probe (80102) Direct warning of high oil temperature. State long or short dipstick required. £11.25
Intelligent Wiper Delay (80086) Can be setto produce delayed wipes atany predeterminedinterval. £15.85
Battery Protection (80109) Automatically switches off the head lamps of a parked car. £5.15
Battery Voltage Indicator (80101) LEDs indicate the condition of your battery. £6.85
Active Car Aerial (80018) Improves the sensitivity of AM and FM radio receptionin yourcar. £13.85
Music projects
Chorosynth (8B0060) Acheap minisynthesizer. Sendfordetails. £57.90
ElektorVocoder(80080) The first Vocoderdesigned tobe builtinkitform. 10 Channel modular construction. £162.50
Analogue Reverberation Unit(9973) Uses a SAD1024 which can produce adelay up to 100mS. £27.70
Guitar Preamp (77020) With three tone controls. £6.50
Projects for the home
Touch Dimmer (78065) Room lighting controlled bya single touch. £6.80
loniser{9823) Producesa high concentration of negative ions. £9.55
Loudspeaking telephone amplifier (9987) Amplifies without direct connection. £é;gg

Proximity Detector(9974) Detects by electric field change movement in a room.

Our Project Packs include the electronic components, the PCB, sockets and solder together with
assembly instructions. Cases, knobs etc can be supplied as extra items if required. This is only part of
our wide range of projects. See our catalogue for details of other projects that we can supply. You
can also ring our number between 12.30 p.m. and 1.30 p.m. any weekday for a recorded

announcement of any new items we have available. Send 40 p for catalogue
HOW TO ORDER
Send a cheque or postal order to DORAM NAME

ELECTRONICS LTD or write or ring with your
Access account number. All our pricesinclude VAT.
Overseas customers please deduct 15%. Please
add 40p to your order for postage and packing. An
answering service is available to take your orders
outside our normal office hours. Mail Order service

only. a de boer company

ADDRESS
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This must be just about the
simplest power amplifier that
you're likely to come across —
a few components and a free

PCB. No excuses for not building this one. Circuit deS|gn by

Keith Brindley.

f you need a simple to-build, inexpensive power
I amplifier and you've got 15 minutes to spare, unpack

your soldering iron and ET| Multi-Option Board.
That's all it’ll take to get your ETI 2 W Power Amplifer up
and running.

We aren’t claiming total originality for this circuit.
The donkey work, of course, is all done by the well
known and loved LM380 power amplifier IC. This chip
eliminates the need for preset adjustments of any kind,
and distortion and output noise are so low as to render
the circuit virtually in the “High Fidelity’’ category.

Only four other components are needed to complete
the amplifier, which will provide the builder with a fine
device, needing only a power supply of between about
918 V DC (ideal for battery operation) to get things
going.

For those interested in technical specifications,

HOW IT WORKS

AMPLIFIER

The whole IC can be regarded as a simple op amp with a power
output stage tagged on at the end. Pin 2 is the inverting input and -
pin 6 the non-inverting input. To these can be added the usual
feedback connections to tailor gain and frequency response as
required, but internal resistors tie what would be the open loop
gain to a flat ratio of 50. So with no feedback resistance, a fixed
gain of 34 dB occurs whatever the input.

The output stage is a class AB, quasi-complementary pair,
emitter-follower. This keeps crossover distortion to a minimum
whilst also maintaining quiescent current at less than 15 mA. This
latter fact allows satisfactory battery operation, with low
distortion.

R1 and C2 form a Zobel network, which effectively suppresses
a possible 5 to 10 MHz small amplitude oscillation which can
occur during the negative swing into the load. Obviously the
oscillations are not in the audio range nor will they pass through
the speaker (due to coil reactance), but nevertheless they can
cause power loss and other problems in an RF sensitive
environment.

72

you’ll want to know that the IC features an internally
fixed gain .of 50 (34 dB) and an output which
automatically centres at half supply voltage. The output
stage is short-circuit current-limited and thermal
shutdown in the chip prevents overheating-to-damage
point — it turns itself off if it runs a temperature, takes
two aspirins and calls you when it cools off again. So, it's
safe to assume that the amplifier is just about idiot-
proof!

Construction

Nothing much to comment on here. It's all
straightforward. Just make sure the chip is the right way
round, as should be the power connections (shown on
the overlay).

+9 7018V O

INPUT NOTE:
1C1 18 LM380

AV1
2Mo c3

log 100u

Fig.1 Circuitdiagram.Pins3,4,5,10,11 and 12 are joined internally.
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PROJECT

~ Y\

Resistor 4 W 5%
R1

Potentiometer
RV1

Capacitors
C1,2
c3

Semiconductor
IC1

Miscellaneous
LS1
ETI Multi-Option PCB

PARTS LIST sl
2R7 l -Q +Ve
f 4]
2M0 logarithmic = ov
INPUT o
100n polycarbonate - b 4
100u 16 V electrolytic i m
RV1
LM380 -
¥ +
8RO Loudspeaker l Cc2 I
Fig.2 Component overlay.
BUYLINES
A simple project with few components. You shouldn’t meet with
any difficulty in obtaining the components. Have a look at the
major suppliers advertising in this issue.
ETI

probe.

Guess who builds this great

Logic Probe..YOU!:,£11.92

With this easy-to-build Logic Probe Kit from CSC and just a — ——
few hours of easy assembly—thanks to our very descriptive
step-by-step manual—you have a full performance logic

. e | Complete,
| R Bsn. e “‘ easy-to-follow
With it, the logic level in a digital circuit is indicated by light gE &7 | instructions

from the Hi or Lo LED; pulses as narrow as 300 nanoseconds
are stretched into blinks of the Pulse LED, triggered from
either leading edge. You'll be able to probe deeper into logic
with the LPK-1, one of the better tools from CSC.

.|7 [ 0

! o \ help make this a
| -z s==u | one-night project.
i ’ 1

CONTINENTAL SPECIALTIES CORPORATION JJJ N NN EE ER ER iy S SR SR S R W B .

C.S.C. (UK) Limited, Dept. 92

Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex. CB11 3AQ.
Telephone: Satfron Walden (0799) 21682

Telex: 817477.
ETI NOVEMBER 1980

CONTINENTAL SPECIALTIES CORPORATION. DEPT.92
I Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex.

l Name
Address

“Inc P&P and 15% VAT

| enclose cheque FREE Catalogue

I LPK-1£14.86 | po1or ¢ tick box[)
Phone your order with Access, Barclaycard
or American Express Card No. Expiry date
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74180 PRE-amp MODULE £63.50, BUILT £92.00

;g?g ggg 74191 . The most cost-effective pre-amplifier available. It provides a perfect match lor any cartridge,

7815 80p 74192 moving coil or magnetic and also accepts auxiliary and 2- or 3-head tape machine with

7824 80p 74193 ] outstanding _technical performance from an elegant circuit configuration. We also have

7905 105 74194 separate mains supplies for the pre-amplifier in kit form and ready-builtand module/
P 1741800 hardware for moving coil head amps.

7912 105p | 740801
7915 10p | 740502 * COMING SOON: ACTIVE CROSSOVER *

7918 ..... 1080 | 74103 POWER AMPS: KITS FROM £100.50

74LS04

LM309K. 105p | 7a 10 Bl“lT £1 51.00

LM320T5..105p | 740811

LM320T12 105p | 741 520 There are stereo and mono ‘domestic’ power amplifiers from 45W to 200W /8,
LM320T15 105p | 74 S30 ohms, ready built or in kit form. The kits use built and tested printed circuit boards and
LM320T18 105p | 741832 require only simple assembly and point-to-point wiring.
LM323K ... 450p | 74542 Exemplary specification includes t.h.d. less than .01% at 1kHz, slew rate greater than
LM340T5... 80p | 74851 30V/pS, noise greater than 110dB, fully protected against overload, unconditionally
s s v
LM340T15  80p | 7oL ore 45W channel: kit, P2, £100.50; built, 202D £151.00
741576 110W /channel: kit, P4, £126.00; built, 204D £185.00
740585
M 741590
—74Oo raLses POWER AMP MODULES AND SUPPLIES
1 . .
7401 7418122 . QE 1708, 1704, £31.96 X e PTRT
7402 7415123 QE 1004, £20.69 i o . 31 :
7403 7415124 = : =
7404 7418132 [
7405 7415139 .
7406 74LS151
7407 7415155
7408 74LS156
7409 74L8157
;41(2) 7415165
41 7 !
7413 e M1504, 1508, £35.79  M2603, £50.28
7414 74L8175 M854, £26.00 M2308, £53.96
;:1-6, ;gtg:go : We offer a wide range of power amplitier modules to suit virtually any application with a
7420 74 5192 performance that is unbeatable at the price. Using circuitry basically identical to our widely
LS194 acclaimed amplifiers above, they are available in both the popular ‘L bracket versions for 60

7427 7418195

7430 74LS196 to 170W 'module rating’ for medium duty use and also in high dissipation formats using

7432 7415197 separate heatsinks for ultimate reliability at up to 260W r.m.s. Matching power supplies
7438 74L8227 . using toroidal transformers (available separately up to 500VA!) are available

rasz 7415780 | * EXCELLENT TRADE PRIGES x

74L5273 . . B ;
7450 74L8367 We also buito rack mounting power amplifiers, sup-assemblies and special modules to

Add VAT ;:;é 7418378 individual specifications. Please telephone with your enquiry.

7472

7ars 3000 o NEW DELUXE SPEAKER KITS

7480 4001
4A400V.  54p | 7482 4002
4A 600V . 60p | 7486. 4006
6A 400V ... 60p | 7491 4007
6A 600V ... 66p | 7492 4008
8A 400V .. 66p | 7493 4009
BA 600V .. 72p | 7494 4010
10A 400V 72p | 7495 4011
10A 600V 84p | 74100 4012
15A 400V . 108p | 74107 4014
15A 600V . 126p | 74121 4015
with internal | 74122 4016
triggerdiac. 74123 4017
4A 400V 66p | 74145 4018 21102
4AB00V . 75p | 74154 4019 2114
6A 400V . 75p | 74157 4020 4627

Leds 6A 600V .. 90p | 74161 85p | 4021
125Red  Bp| BA 400V 90p e svsgi(m L
125 Green 12p| 8A 600V . 95p £63. SYSTEM 3 SYSTEM 4
125 Yellow 12p| 10A 400V . 95p BRIDGE RECTIFIERS 5 = SYSTEM 2 £159.00
2 Red 10p| 10A 600V 100p EPROMS ‘ £359.00
5Green 1 A 50V 100V 200V 400V 600V £89.00
G eel Opl 15A 400V 120p 750
Displays 15A 600V 138p ;:A %g 322 332 :gp ggg g;?g 15003 PRICES PER PAIR INC. BAFFLES
704 110p| s————== P Have you wondered why the existing sources of speaker kits offer a bewildering choice of
741 160 6A 48p 50p S54p 60p  74p|2732 4850p ) R . !
Pl Prices correct 25A 130p 140p 150p 170p 220p systems. particularly combinations of 200mm bass unit and tweeter? Don't they know
747 1 6Op| at time of going _ which ones are best? If so, why bother with the rest! Welt we have sorted out these super kits
750 160p ! to press (aiready modified) so you can order in contidence. knowing you get our full endorsement of their performance
Mk 3880 950 and value. The kits incorporate professionally finished front baffles with the drive units
RETAIL SHOP AND MAIL ORDER Mk 3881 625; already mounted so all the fiddly work is done for you. Ali that is left to do is to make a simple

WE STOCK A WIDE RANGE OF Mk 3882 625p
* Semiconductors # Resistors. Capacitors * Soldering
Irons & tools * VERO products # OK Machine Tool Co. | All advertised

box. Crossover networks, foam and terminals are included. Systems 1 and 2 use a 200mm
bass and 25mm dome tweeter from Son Audax. System 2 being a reflex design that we
enthusiasticatly recommend. System 3 is a competitive 3-way 1.B. using Seas bass and mid

9 . A a Htems available with a Son Audax tweeter, cleverly incorporating a stand at the bottom of-the enclosure, as
Products * Microcomputers & Peripherals including for immediate does System 4, undoubtedly the best kit on the market. using a Volt 250mm bass driver
Nascom, PET, Sharp. 35p P & P. VAT | despatch while with a 250mm ABR on the rear baffle (also supplied), a modified Peerless mid and Son
# Large range of Microcomputer books additional | stocks last Audax tweeter. We will also be retailing selected drive units at competitive prices. €.g. Son

Audax 200mm bass, 20B25J4 £13.50; 25mm tweeter, HO 100025, £9.00.
All our prices include V.A.T and delivery. Export no problem — please send tor a specific
|NTERFACE coMPONENTs L|M|TED' quote by return. All equipment can be wired for 110V mains. Please send a large S.A.E. or
NER SY_CAMOHE ROAD AMERSHAM BUCKS HPG Gsu dollar bill for our full information and review reprints
" TELEPHONE:02403 22307. TELEX:837788 B D
Write,telephone or call. Access or Barclaycard accepted : .
\ 8 ALBION STREET, LEICESTER

Tel: (0533) 546198
7 ETI NOVEMBER 1980




STEREO CASSETTE TAPE DECK
ASSEMBLY. Comprising of a top panel
assembly and tape mechanism coupled to
a record/play back printed board assem-
bly. For horizontal installation into cabinet
or console of own choice. Brand new,
ready built and tested. Features: Pause
control, auto stop, 3 digit tape counter,
illuminated twin VU meters with in-
dividual level controls, twin mic, input
sockets, AC erase system, LED record
indicator. {Separate power amplifier re-
quired.) Input Sensitivity: 6 MV (with
level control set at max). Input Imped-
ance: 47 kOhms. Output Level: To both
left and right hand channels 150 MV.
Output Impedance: < 10k. Signal to
noise ratio: 45 dB nominal. Power
Supply Requirements: 12V AC at
300M/A. Connections: All connections
to the unit are via a wander lead termin-
ated with a nine pin plug (socket pro-
vided). Dimensions: Top panel — 11%in
x 6%in. Mechanism fits through a cut out
53%in x 10%zin. Clearance required under
top panel 2%in. Supplied complete with
circuit diagram etc. Price £30.50 pius
£2.50 postage and packing. Suitable
mains 12-volt transformer, £3.00.

6 piano type keys

SCOTT AM/FM STEREO TUNER MODEL 516. This Scott tuner is one
of the top American makes and is offered at a very realistic price. Features: »
FM tuning range 87.5 to 108 MZ %« AM tuning range 535 to 1605 kHz »
Usable FM sensitivity 6.2dBF 2.2,V «# 300 ohm & 75 ohm Aerial inputs for
FM = Signal strength tuning meter * Stereo beacon indicator * Ferrite aerial
for AM »x Mute switch. 10 diodes. 9 transistors and 3 ICs. Size: Height 5in,
'Width 14%2in, Depth 12in. Silver front panel. Black body. Modern stacking
format. Suitable for 240-voit 50Hz AC operation Special Price £40 postage
free.

PIEZO ELECTRIC TWEETERS — MOTOROLA

Join the Piezo revolution. The low dynamic mass (no voice coil) of a Piezo
tweeter produces an improved transient response with a lower distortion level
than ordinary dynamic tweeters As a crossover is not required these units can
be added to existing speaker systems of up to 100 watts (more if 2 put in
series). FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH
TWEETER. Type ‘A’ 3in round with removable
wire mesh. ldeal for bookshelf hi-fi
speakers. Price (Type ‘A’} £3.75 each;
Type ‘B’ 3'zin super horn. For general
purpose speakers disco and PA sys-
tems, etc. Price £4.60 each.

Type ‘C’ 2in x 5in wide dispersion
horn. For hi-fi systems and quality disco
etc. Price £6.20 each.

Type ‘D’ 2in x 6in wide dispersion
horn. Frequency response extending
down to mid-range (2000 ¢ /s) suitable
for hi-fi systems and quality disco. Price
£9 oach.

Post and Packing, all types, 15p each
1{or SAE for Piezo leafiets).

Type ‘'C*

Type ‘D’

B.K. ELECTRONICS

A SOUND CHOICE

* PROMPT DELIVERY % PRICES INCLUDE V.A.T. *x AMPLE STOCKS
A PERSONAL SERVICE FROM A SMALL EXPANDING COMPANY

GEC AM/FM STEREO TUNER
AMPLIFIER CHASSIS. Originally
designed for installation into a music
centre. Supplied as two separate built
and tested units which are easily wired
together. Note: Circuit diagram and
interconnecting wiring diagrams sup-
plied. Rotary Controls: Tuning, on/off
volume, balance, treble, bass. Push-
button controls: Mono, Tape, Disc.,
AFC, FM (VHF), LW, MW, SW. Power
Output: 7 watts RMS per channel, at
better than 2% THD into 8 ohms. 10
watts speech and music. Frequency
Response: 60Hz-20kHz within + 3dB.

Tape Sensitivity: Output — typically
150 mV. Input — 300 mV for rated
output. Disc Sensitivity: 100mV (cer-
amic cartridge). Radio: FM (VHF),
87.5MHz — 108MHz. Long wave
145kHz — 108kHz. Medium wave.
520kHz — 1620kHz. Short wave.
5.8MHz — 16MHz. Size: Tuner —
2%in x 15in x 7% in approx. Power
amplifier — 2in x 7%in x 4%:in approx.
240V AC operation. Supplied complete
with fuses, knobs and pushbuttons, and
LED stereo beacon indicator. Price
£21.50 plus £2.50 postage and pack-
ing.

JVC TURNTABLE. JVC Turntable
supplied complete with an Audio Tech-
nica AT10 stereo magnetic cartridge.

* 'S’ shaped tone arm.

* Belt driven.

* Full size 12in platter.

* Precision calibrated counterbalance
weight (0-3 grms.)

* Anti-skate (bias) device. Nylon thread
weight.

* Damped cueing lever.

* 240V AC operation, (50Hz).

* Cut-out template supplied.

Size — 123%in x 153%in {approx).

Price £28.50 plus £2.50 postage and
packing.

This de-soldering pump made to a

very exacting specification 1s 1deal

for the removal of small com--
ponents from printed circuit boards,

etc Comes complete with spare

PTFE tip £5.30 post free

Ve

FIRE ALARM CENTRAL CONTROL UNIT {S.T.C.)
Ideal for Fire or Burglar Alarm Systems

* Responds to normally open or closed

switches {(or smoke detectors etc.)

* Complete with an internal EXIDE lead acid
accumulator (dry charged) as a back-up for

mains failure This is trickle charged

* 6v-2 amp output for Fire/Burglar alarm,

etc

* Re-set button for sitencing Fire/Burglar

alarm.

* Internal buzzer which sounds if re-set button
if pressed until ininating switch is cleared
* Wall mounting, complete with red case,

approx. 11" x 7% x 4.
* 240v AC operation

Price £18.50 + £3 postage and packing.

LOUDSPEAKER

High quality full range 8’ loudspeaker.
10 watts RMS. 80OHM Rolled surround

with aluminium certre dome

Price £3.75 each + 75p Postage and

Packing each.

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex SS9 5TY

* SAE for current lists. * Official orders welcome. * All prices include VAT. % Mail order only. * All items packed (where applicable) in special

i
H

energy absorbing PU foam. Callers welcome by prior appointment, please phone 0702-527572. Py
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DESIGNER'S
NOTEBOOK

In this month’s ‘Notebook’ Ray Marston explores the mysterious
depths of ‘zero-voltage switching’ of mains power and looks at
some practical applications of the CA3059 ‘zero-voltage’ IC.

to a load — either via a mechanical switch or via a

solid state switch such as a triac. Mechanical
switches are fairly slow acting devices: they suffer from
severe arcing at the moment of switching and generate a
great deal of RFI (radio-frequency interference) at
switch-on and switch-off. This RFI can often be heard on
domestic radio and TV sets and can cause
malfunctioning of delicate electronic equipment.

Triac switches are fast acting devices and do not
suffer from arcing problems. Nevertheless, they are still
capable of generating considerable RFI at switch on.
Why? As the triac turns on, the load current may rise
from zero to several amps in a mere couple of
microseconds: since this current flows through the mains
wiring, the wiring may radiate a great ‘splurge’ of RFl in
response to this heavy surge current. The magnitude of
the RFI is proportional to dl/dt and can be reduced by

T here are two basic ways of switching mains power

)
AC LINE oo

+
INPUT ”fl[}—-‘

RS COMMODN

either reducing the surge current amplitude or increasing
the surge current rise time, or possibly both: once the
triac has turned on, the subsequent large ‘rise time’ of
the 50 Hz mains signal causes virtually zero RFI even
when load currents of tens of amps are being drawn.

Zero-Voltage Switching

Thus, the degree of triac switch-on RFIl s
proportional to the value of instantaneous mains voltage
at the moment of triac turn-on. If a T00R load is being
driven from 230 V AC mains, the surge current will be
3A25 if switch-on occurs at a ‘crest’ value of 325 V, or
mere 325 mA if switch-on occurs at a ’‘near zero-
crossover’ value of 3V25.

Triacs are self-latching devices. If they are turned on
by a brief gate signal, they remain on until their main-
terminal currents fall below a minimum ‘holding” value

Fig. 1 Internal circuit and minimum external connections of the CA3059
zero-voltage switch.
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Fig.2 A simple mains-switched zero-voltage switch. Cx may be used to
overcome latching deficiencies of some triacs.

of a few milliamps. They automatically turn off at the
end of each mains half cycle as their main-terminal
currents fall to near-zero. They can be turned on near the
start of each half cycle as soon as their main-terminal
currents are capable of exceeding the minimum holding
value.

Thus, a triac can be persuaded to generate virtually
zero switch-on RFI by feeding it with gate current only
when the instantaneous mains voltage is close to the
zero or cross-over value at the start of each half cycle.
This technique is known as ‘zero-voltage switching’.
Special zero-voltage triac-driving I1Cs are available from
a number of manufacturers. One such device is the
CA3059, manufactured by RCA.

The CA3059 Zero-Voltage
Switch

The internal circuit and minimal external
connections of the CA3059 zero-voltage switching IC are
shown in Fig.1. The device is housed in a 14-pin DIL
package and incorporated DC power supply circuitry, a
zero-crossing detector, triac gate drive circuitry and a
high-gain differential amplifier/gating network. Circuit
operation is as follows.

Mains power is connected between pins 5 and 7 of
the device via limiting resistor Rs (22k, 5 W when 230 V
mains is used). D1 and D2 act as back-to-back zeners and
limit the pin 5 voltage to T8 V. On positive half cycles
D7 and D13 rectify this pin 5 voltage and generate
approximately 6V5 across the 100uf capacitor
connected to pin 2. This capacitor supplies sufficient
energy storage to drive all internal circuitry and provide
adequate triac gate drive, with a few milliamps or so
spare drive available for powering auxiliary (external)
circuits.

Fig.3 Direct-switched zero-voltage switch.
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Fig.4 An alternative and very useful method of direct-switching the
CA3059 IC.

Bridge rectifier D3-D6 and transistor Q1 act as a
zero-voltage detector, their action being such that Q1 is
turned on (driven to saturation) whenever the pin 5
voltage exceeds T3 V. Gate drive to an external triac
can be made via the emitter (pin 4) of the Q8-Q9
Darlington pair of transistors, but is available only when
Q7 is turned off. When Q1 is turned on (pin 5 greater
than T3 V) Q6 is turned off through lack of base drive,
so Q7 is driven to saturation via R7 and no triac gate
drive is available from pin 4. Triac gate drive is thus
available only when pin 5 is close to the ‘zero-voltage’ or
cross-over mains value. When gate drive is available, it is
delivered in the form of a narrow pulse centred on the
cross-over point with pulse power supplied by C1.

Vive La Differential

The CA3059 incorporates a differential amplifier or
voltage comparator, built around Q2 to Q5, for general
purpose use. Resistors R4 and R5 are externally available
for biasing one side to the amplifier. The emitter current
of Q4 flows via the base of Q1 and can be used to
disable the thyristor (pin 4) gate drive by turning Q1 on.
The configuration is such that the gate drive can be
disabled by making pin 9 positive relative to pin 13. The
drive can also be disabled by connecting external signals
to pin 1 and/or pin 14,

+6V W

O
TO TRIAC
GATE

INPUT FROM 15V
ON—-BOARD
CMOS
CIRCUITRY
ETC.

o ) 4 ! —ON

Fig.5 One method of transistor-switching the CA3059 via on-board
CMOS circuitry such as one-shots, astables, etc.
*
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CA3059 Switching circuits

Figure 2 shows the simplest possible way of using the
CA3059 as a ‘noiseless’ switch with the zero-voltage
switching provided via the IC and the triac and with
on/off switching controlled by SW1. The circuit action is
quite simple. The IC is connected to the mains via SW1
and limiting resistor R1. DC energy is stored by C1. The
IC is wired in the ‘enabled’ mode by biasing the pin 9 side
of the internal differential amplifier at half-supply (DC)
volts via the pin 10 and 11 connections and by biasing
the pin 13 side above half-supply via the R2-R3 divider
network. Switch SW1 passes only a few milliamps of
current and thus generates negligible RFIl. The circuit
can power mains loads such as lamps and heaters via a
suitable rated triac.

The ‘zero-voltage’ triac-gate-drive pulse of the
CA3059 is very narrow. In some applications, the pulse
may terminate before the triac main-terminal currents
have reached their minimum holding levels and self-
latching may fail to occur. This problem can be
overcome by wiring Cx as shown in Fig. 2. This capacitor,
in conjunction with R1, gives a slight phase shift to the
pin 5 signal and extends the ‘zero-voltage’ pulse further
into the start of each mains half-cycle. A value of 10nF is
adequate in most applications.

TO TRIAC
GATE

OPTO-ISOLATOR
#Ve(} e
INPUT FROM 0 —
FULLY-ISOLATED e
CIRCUITRY
oV O— = s s . —ON

Fig.6 A method of remote-switching the CA3059 via an opto-isolator.

o m————

The Fig. 2 circuit consumes virtually zero mains
power under the ‘off’ (SW1 open) condition. The only
defect of the circuit is that SW1 operates at full mains
voltage. This defect can be overcome by using the switch
to directly enable or disable the CA3059 logic circuitry,
as shown in Figs. 3 and 4, but in this case the circuit
consumes a few watts of power (via R1) when the circuit
is'in the off mode.

The Figs. 3 and 4 circuits work by using the switch to
enable or disable the triac gate drive via the internal
differential amplifier of the IC. Remember, the drive is
enabled only when pin 13 is biased above pin 9. In the
Fig. 3 circuit, pin 9 is biased at half-supply volts and pin
13 is biased via R2-R3 and SW1. In Fig. 4, pin 13 is biased
at half-supply and pin 9 is biased via R2-R3 and SW1. In
both circuits, SW1 handles maximum potentials of 6 V
and maximum currents of T mA or so.

Note in Fig. 4 that the circuit can be turned on by
pulling R3 low or can be turned off by letting R3 float.
Figures 5 and 6 show how this simple fact can be put to
use to extend the versatility of the circuit. In Fig. 5, the
circuit can be turned on and off by transistor Q1, which
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Fig.7 A basic dark-activated zero-voltage switch.

in turn can be activated by on-board CMOQOS circuitry
(such as one-shots, astables, etc) that are powered from
the 6 V pin 2 supply.

In Fig. 6, the circuit can be turned on and off by
fully-isolated external circuitry via an inexpensive opto-
isolator: the isolator needs an input current of only a
milliamp or so to give the ‘on” action.

CA3059 Comparator Circuits

The built-in differential amplifier of the CA3059 can
readily be used as a precision voltage comparator that
turns the triac on or off when one of the comparator
input voltages goes above or below the other. If these
input voltages are derived from transducers such as
LDRs or thermistors, the on/off power control action can
be controlled by ambient light levels or temperatures.
Figures 7 to 10 show some practical circuits of these
types.

Figure 7 shows the circuit of a simple dark-activated
zero-voltage power switch. Here, pin 9 is tied to half-
supply volts and pin 13 is controlled via the R2-PR1-LDR-
R3 potential divider. Under bright conditions the LDR
has a low resistance, so pin 13 is above pin 9, the triac is
enabled and power is fed to the load. The precise
threshold level of the circuit can be preset by PR1.

Figure 8 shows how a degree of hysteresis or
'‘backlash’ can be added to the above circuit, so that the
triac does not switch annoyingly in response to small
changes (passing shadows, etc) in the ambient light level.
The hysteresis level is controlled via R3, which can be
selected to suit particular applications.

L
1k0 10n
(NOM)

Fig.8 A dark-activated zero-voltage switch with hysteresis provided by

R3.
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‘TUSCAN’ FROM TRANSAM

Takeastep up toyour next Computer!

THE CONCEPT

How many waysare there tobuild an S100 sy stem? Not
many, and all expensive. TUSCAN changes all that.

Five S100 boards on one single hoard —just for
starters. Plus five extra slots for future expansion.

What a combination! Z80 and S100 with the
TRANSAM total package of system and applications
software.

How do we do it? Our prices start at £195 and you
can build up in easy stages to a fully CP/M compatible
disc based system. Something to think about!

THE HARDWARE
The first Z80 single board computer with integral S100
expansion. British designed to the new IEEE (8 BIT)
S100 specification, the TUSCAN offers total system
flexibility. A flexibility available now.

The board holds the equivalent of a Z80 cpu card,
8k ram, 8k rom video and I/O cards with 5 spare
S100 expansion slots and offers a price/performance
ratio which 1s hard to beat.

Just compare our price with acommercial S100ten
slot motherboard with this specification.

THE SOFTWARE
TUSCAN offers the user the choice of system monitor,
editor, resident 8k basic, resident Pascal compiler or full
CP/M 9cg‘i)sk operating system. All options are upwards

ETI NOVEMBER 1

compatible and fully supported with applications
software. Both 514"" and 8" drives are supported in
double density.

THE PACKAGE
TUSCAN is available in kit form or assembled. With
several hardware and software options to suit your
requirements and budget. Attractive desk top case also
available holds 2 x 5%’ Drives.

| TR ANSAM

NOBODY DOES IT BETTER!

Send to Transam Components Lid.. 59/61 Thephald's Road. London W('
L X K N _§ ¥ ¥ %W N _§ N _§ I N N _§ B & &2 N 4
I [am mterested in the TUSCAN Z80 hased smgle board computen
I with S100 expansion and enclose a 8.\ for further detals

| Nam

| \ddress

|
|
I Telephone

L—-————-——-—————-—-——J
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@®ALL MODELS ON DISPLAY

® RETALL — MAIL ORDER
EXPORT — INDUSTRIAL

@ OPEN SIX DAYS A WEEK

® CALL IN AND SEE
FOR YOURSELF

® ORDER BY'POST OR TELEPHONE
WITH BARCLAYCARD/ACCESS

® ELECTRONIC TEST

EQUIPMENT
SPECIALISTS

® ALL PRICES INCLUDE VAT

SCOPES

A range of Scopes in stock from 5SmHZ Single Trace to 50mHZ Dualtrace. Mains and Battery/Mains

portables. Many on demonstration.
DUAL TRACE (uk cp etc £3.50)

SINGLE TRACE

(UK c/p etc £2.50)

GENERATORS (UK c/p £1.75)

RF

S$G402 100KHZ -
with AM modulation
LSG16 100kHz-100mHZ (300mHZ on

30mHZ

$G2030 250KHZ — 100mHZ

£64.40

Harmonics) £56.50

cover Audio, RF and Pulsing.
Mains operated (TG series Bat-

tery).

AUD|0 {All sine/square)
AG202A 20HZ - 200KHZ £65.55
LAG26 20HZ—200KHZ £69.00
AG203 10HZ—1mHZ sine/square
£120.75

LAG120A 10HZ-1mHZ £137.00

Hm 307-3 10mHZ, 5mV, 6 x 7cm display plus CS1562A 10mHZ, 10mV, 5" display £244.95
component test £170.00 C€S1575 5mHZ 5” display £270.00
C01303D 5mHZ, 10mHZ, 7 x 7cm display £109.25 Hm312-8 20mHZ, 5mV, 8 x 10cm display £287.50
SC110 10mHZ Battery por(able 10mV 3.2 x CS1588A 20mHZ, 5mV, 5'’ display £323.15
2.6cm display (Optional case £8.80, Nicads CS1352 15mHZ, 2mV, 7.5cm display, bat-
£7.95, Mains unit £4.00} £152.50 tery/mains portable (Nicads pack £29.90) £348.15
7 LBO512A 10mHZ, 10mV, 5 display (plus Hm412-4 20mHZ, SmV, 8 x 10cm display plus
7 FREE probe) £195.50 Sweep Delay £399.50
‘e’ CS1559A 10mHZ, 10mV, 5’ display £198.50 CS1577A 30mHZ, 2mV, 5" display £455.40
[ AL / CS1830 30mHZ, 2mV, 5’ display plus sweep
ksl xr delay £507.15
E.‘ Hm512 8 50mHZ, 5mV, 10x 8cm display, De- £667.00
e lay Sweep d
‘S G....O OPTIONAL PROBES (ALL MODELS) L80514 10mHZ, 1mV (5mV) 5" display (plus 2
FREE probes) £294.00
X1 £6.50, X10 £8.50, X100 £12.95, X1-X10 £10.95
HAMEG @ TRIC & LEADER @ SINCLAIR
A range of Signal Generators to SWR/FS AND

POWER METERS

Range in stock covering up to 150mHZ
and up to ¥ K watt power. PL259 sockets
Also 250 UHZ Grid Owpmeter

< ’y
AnEC500 9%z s0omuz  £169% LEVELL (™' with Meter) e SR ower meter
. sy | 3Y2-150mHZ 0-1000 watts £1395
low cost range audio and RF £76.95 ;52 SERIES 3HZ 300KHZ Sine/ § 110 swhpower 172~ 184mHz s
200 SERIES THZ- 1mHZ Sine/Square | IV A 10 Tain meer s s 1450
TG152° £92'00 us large range o /etc
ZPOH 1L}-§_E100KHZ £86 o TG152DM £113 85 l:ags/g:(ugs/adamors:::unnectms always
TRIO ® LEADER @ CSC TG105 5HZ—5mHZ £97.75 YG200D £124.20 | VR owerts Ve
SINCLAIR # LEVELL = TG200DM £149.50 [ match £16%0
4001 0.5HZ-5mHZ £105.00
) ) TG200DMP £155.25 [ XOMS Grid Oip 112-250mHZ  £38.50

A ronge of LED snd LCO Bonch end Hond DMM's
sptions| Hahlldn'-n somee with sptional Ni
with batwries and 1

HAND “ELD (UK post etc. 85q!

TM352 3% Digit LCD plus 10
ADC and Hfe checker £55.95
PDM35 3%; Digit 16 range LED

St MULT|METERS Uk post etc 75p)
BENCH PORTABLES wx s e100
DM235 3% Digit LED 21
ranges, 0.5% AC/DC 2A

DM350 3Y; Digit LED 34 ranges
AC/DC 10A £78.50

DIGITAL MULTIMETERS

KAISE @ SINCLAIR @ LASCAR

£56.50

{no AC current) £32.95 TM353 3'% Digit LCD AC/DC 2
MES02 3" Digit LED plus 10A amp 50
DC and Hfe checker £43.95  TM351 34 Digit LCD AC/DC 10
W | LM2001 3% Digit LCD 2 amp amp £112.50
(Y ; AC/DC 0.1% £51.70  LM100 34 Digit LCD AC/DC 2
6200 3" Digit LCD 0.2A AC/DC, amp
W) ézuztg e s 10A AC/DC gggg DM450 4Y; Digit LED 34 ranges £107.95
o S b R
g 6100 As ﬁzggus plus Cont. AC/DC L 8MP (DM series op- KRT101 1K/Volt 10 range pocket £4.50
test/range hold £64.95  tions, Carry case £8.80, NI- ATM1/LT1 1K/Volt 12 range pocket 55.35
ioomutinn S} 6110 As 6100 plus 10A AC/DC  £74.95 Eg%g) £7.95, Mains adaptor :#;552 é%gl;;gaggr;ggogf;kg{e o o 93
e QISSG 20K/Volt 22 range pocket £10.95
360TR 20K/Volt 19 range pocket
FREQUEN CY COUNTERS LOGIC PROBES B e e £138
1020 20K/Volt 19 range de luxe
MON'TORS plus hfe test ¢ £16.95
Portable and Bench LCD and LED Counters up to | |, i. orobes indicating highfiow etc | 7081 50K/Volt 36 range plus 10 amp
600mHZ. Prices include batteries and leads. states that scopes can miss. all cir- DC £19.95
cuit powered for all IC’s. 5705 TMK500 30K/Volt 23 range plus 12A
LP3 50 mHZ logic brobe  E3m.0 et () ol £21.50
£19.9 0 olt 21 range de luxe plus
HAND HELD  wk post ecc 0 L2 1v2 mHZ logic probe  £33:00 | 10A DC and 5KV DC £21.95
PFM200 20HZ to 200mHZ 8 Digit LED ~ £5450 | Also i stock range of Protoboard kits | AT208 S0KVolt 21 range de luxe plus ) o
MAX50 100HZ to 50mHZ 6 Digit LED £61.00 7080 20K/NVolt 26 ran -
L ge farge scale,
MAX550 30KHZ to 550mHZ 6 Digit LED £106.00 }&-AZDCOPIUSK/SKV AC/DC . £26.95
050 50K/Volt 18 range de luxe
MINI DQILLS AND KITS | plus hfe test £28.50
BENC“ PORTABLES (UK c/p €1.00) {9-12 Voh chucks} AT210 100K Volt 21 range de luxe
MAX100 8 Digit LED 5HZ to 100mHZ ~ £89.00 | Small Oril plus 3 coflets £7.25 |/ pius 124 AC/DC £28.93
edium Drill plus 3 collets £10.50 360TR 100K/Volt 23 range plus hfe
;Ji TF200 8 Digit LLléD wué to %00m:§ ;ﬁ'?fﬁ?, Small Oril pius 20 tools  £14.35 | checker and AC/DC 10 amps £34.95
7010A 9 Digit LED 10HZ to 600m d edium Orill plus 20 tools -
| AR TP60D mHZ Pre-Scaler for TF200 gaz0 (Maosonl e fi3es | CHOOSE FROM THE UK's
CSC X S|NCLAIR @® OPTO ELECTRONICS RGEST SELECTION

FREE

CATALOGUE,
-

Send large SAE
{(17%p UK)
Sdlod’ Compan,e,
etc. hee on request.

Stockists of electronic equipment, speakers/kltsv PA equupmentr;:::: S:Q:aquest
range of accessories & UK carriage/packing as indicated @ Export — p

@ All prices correct at1/10/80E & OE @Al prices include VAT,
OPEN SIX DAYS

Cubegate A WEEK
Limited

AUDIO ELECTRONIC

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564 ;
80 ETI NOVEMBER 1980



Ay

LIGHT SWITCH 2[5

An interesting device in itself, our light
switch can also form the basis of

more ambitious projects —
porchlight, burglar alarm . ..

the list is endless. Circuit design

by Keith Brindley.

multiplexer. Seriously though, this project using the

ETI multi-option board is a must if you have
need of a sensitive light operated switch which operates
(turning either on or off) when the light exceeds a
predetermined level. Such a device can be the heart of
an automatic porch light, which turns on at dusk as the
ambient light level falls below a certain amount. It could
be used as part of a burglar alarm system — the switch
operating when light from, say, a burglar’s torch
activates it. ’

The circuit diagram of the ETI Light Switch shows
the device in its low-light operating mode. When the
amount of light on the photocell, LDRT, is lower than the
preset amount, the relay is energised. Alternatively,
swapping LDR1 and R1 causes the relay to be energised
when the light exceeds the preset level.

A single operational amplifier is the active
component of the circuit and we have specified this as a
type 301. However, don't rush out specially to buy one if
you don’t have one of these at hand, the only reason we
used this particular type was because we had one handy
at the design stage. Virtually any 8-pin DIL op amp will
function in the circuit eg. 741, 748, 308, 3130, 351, etc
can be used as substitutes.

Got a light switch? No, but I've got a dark brown

Construction

Construction, to use a well-worn phrase, is easy if
you follow our PCB layout. It is easier still if you have
the Multi-Option Board given free with this issue.

There are four links to make and these are best
inserted before the components. Next, insert the
resistors, the preset pot and the diode. Transistor Q1 is
inserted next to IC1, using three of the remaining holes
included in the board for a 14 pin DIL IC. Make sure you
insert Q1 and the IC the right way round. Finally, make
all the off-board connections to the battery, relay .and
photocell and then switch on and try your completed
project. The light level at which the switching action
occurs can by adjusted by PR1.
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Fig.1. Circuit diagram. The switching threshold is controlled by PR1.

HOW IT WORKS

LDR1 is a light dependent resistor. The resistance between its
terminals varies in inverse proportion to the amount of light
which falls on its face — the greater the light intensity the less its
resistance. So when it is connected across a power supply witH
another resistor in series, (R1 in this circuit), the voltage across it
decreases with light intensity.

IC1 is a comparator which compares the voltage across the
LDR with a predetermined voltage, obtained via resistor chain
R2,3 and PR1. As the light level falls, the voltage across the LDR
rises until it exceeds the preset level at PR1. At this point the
output of IC1 goes high, turning on Q1, which in turn, operates
the relay. D1 prevents damage to Q1 from any back EMF when
the relay is switched off.

Swapping the positions of LDR1 and R1 means that the
voltage at pin 3 of the comparator now rises with increasing light,
so circuit operation is reversed.
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PARTS LIST

Resistors All aW 5%
" R1

. R2,3
R4

Potentiometer
PR1

* Semiconductors
1C1
.
D1

Miscellaneous

ET1 Multi-Option Board
Relay (coil 120R)

LDR1 ORP 12

9 V battery and connector.

5ké
2k2
6k8

22k miniature horizontal

LM301
BC182L
1N4001

BUYLINES

PROJECT: Light Switch

RELAY

—
e a0%

4

L
L W B

15 Y

l [P

PHOTOCELL

LDR1

BC182is different.

Nothing here that should cause any problems, all of the components are
easily obtainable items. Make sure you get a BC182L; the pin-out for the

]

+Ve

ov

4

Fig.2. Component overlay.

ETI

IT’S A DOGS LIFE!

'Mighty mongrel strikes again!

Stop your powerful pooch carving up your
carefully collected ETls with his canine choppers
and live in hardback harmony with a profusion of
precious project books by armour-plating your

archives.
Invest in an ETI binder. You know it makes sense.
You can have any colour you like as long as it's

black. '

Price U.K. £3.95 including postage, packing
and V.A.T., overseas orders add 30p. Why not
place your order now and send the completed
coupon with remittance to:-

EASIBIND LTD., 4 UXBRIDGE STREET,
LONDON W8 7SZ. Tel: 01-727 0686
Please allow 3/4 weeks for fulfiliment of order.

o {EASIEING

Easibind Lid .4 Uxbridge Stqlmldon,WBAYSZ

Nat. Giro No. 5157552, — >,
| Order Form <

ELECTRONICS TODAY INTERNATIONAL :

I § enclose p.o./cheque value .........cccccnvvvenenee I
' L 7T S, binders I
l Years required ........cccueeeenes l
l BLOCK LETTERS PLEASE '
' [N Y 2T RO PPN PPPPPPP PP I
B ADAress ..ooecniiimnn s 1
D oo sse s 1
| |
I ...................................................................... I
I Date s ]
1 Registration No. 307469 |

[ e pep—p—— |
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WOULD WE
LIE TO YOU?

Easy

No, we wouldn’t. Electronics /s casy — unless you're trying
to learn about it from some dry-as-dust textbook containing
page after page of equations. What is needed is a comprehen-
sive and simply-written guide which explains the theory —
and the practice - of electronics step by step. So we've
provided such a guide, by collecting together our popuiar
series Electronics — It’s Easy. Originally published in three
parts, the demand was so great that we have reprinted it as
a single volume.

Electronics It's Easy looks clearly and logically at
the whole of this far-ranging subject, starting with the basic
concepts and working through to the how and why of
today's technology. You can obtain your copy by sending a
cheque or postal order (payable to Modmags Ltd) for £3.60
plus 80p postage and packing to: Sales Office (Specials),
Modmags Ltd., 145 Charing Cross Road, London WC2H
OEE. Please write your name and address on the back of
your remittance.

ETI NOVEMBER 1980
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C300/ES200

high performance electronic ignition,to add power,
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car.

Surefire has sold in its thousands in ready made form from big
name accessory firms, but it is now available in quality kit form to fit afl
vehicles with coil ignition up to 8 cylinders.

ES200. A high performance inductive discharge ignition incorporating
a power integrated circuit (special selection). electronic variable dwell
circuit (maximises spark energy at alt speeds): pulse processor
(overcomes contact breaker probiems). Coil governor {protects coil)
Long burn output. Negative earth only. Compatible with all rev. counters

€300.int's ready built form (C3000) it came top of ail systems tested
by an independent national authority July '79. A high energy

capacitive discharge ignition incorporating a high output short circuit
proof inverter, top grade Swedish output capacitor, pulse processor
circutt, transcient overload protection. Fast rise bidirectional output
ideal for fuel injection, sports carburation, oily engines. Compatible with
most rev. counters. (Low cost adaptors available for rare cases
Application list enclosed with each kit. Note: Vetncles with Smiths,
Jaeger rev. counters code RVI on dial will require adaptor type TCl)

What's in the kits. Surefire’s own precision anodised aluminium
extruded case. P.C. mounted security changeover switch, static
timing light. Special selection Motorola semi-conductors. Capacitors,
resistors etc. selected after 5 years experience. Glass fibre pcb, solder,
complete down to last washer.

Fully illustrated comprehensive instructions
and full technical back up service.

Suretron Systems (UK) Ltd. Dept. ETI8
Bayer Buildings, Lower Bristol Road, Bath, BA2 3EF. Tel: 8ath (022
332317

Name

Address

Phone order with Access/Barclaycard Quantity
VAT and P & Pinc required

| ES200. Neg & [¢

/enclose
20071 s [engs | | enae
£300: Pos == |fI%96 | £1595 | | £
(C300: Neg == | T35 | £15.95 | crano
| Tacho Adapt. TC!_| _«r_fa.sn

5)
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Dimensions

205 x 80 and 190 x 36 mm
The P.£. power amp kit is a module for high power
applications —disco units, guitar amplitiers. public
address systems and even high powér domestic systems.
The unit is protected against short circuiting of the load
and is sate in an open circuit condition. A large safety
margin exists by use of generously rated components, the

PRACTICAL ELECTRONICS PROJECT 125 WATT POWER AMP KIT

SPEc":":AT'ONs two would be used. result, a high powered rugged unit.
Max. Output power 125 watt RMS  The PC Board is backprinted. etched and réady to dell for
Operating voltage {0C) 50-80 Max.  ease of construction, and the aluminium chassis is
Loads 4-16 ochms  preformed and ready to use. supplied with alt parts
Frequency response Measured at 100 watts 25Hz-20kHz  and circuit diagrams. * \
Sensitivity for 100 watts 400mV @ 47K f 5 0 olus >
Typical T H.D. @ 50 watts 4 ohms load 01 % . £1.00p&p

125 watt power amp kit

ACCESSORIES

Suitable L.S. coupling electrolytic

iil,

MULLARD STEREO
PREAMP MODULES
AND TWO 12 WATT
POWER AMP

KITS.

In éasy to build form
P.C.B.s backprinted. etched
and drilled ready to use.

OIY PACK 1 2 x power amp kits
LP1182/ preamp module, suitable for
ceramic and auxiliary inputs.

DY PACK 2 2 x power amp kits LP1184
preamp module suitable for magnetic
ceramic and auxiliary inputs

DiY SPEAKER KIT  Two 8" x 5” approx.
4 ohm bass.

output stage uses four 115 watt transistors normally only

f 1 . 00 plus 20p p&p
Suitable Mains Power Supply Unit £7 5 0
sufticient for one power amp U plus £2.75 p&p

ACCESSORIES available only when purchasing packs.

BUILD A 12 WATTS PER CHANNEL STEREOQ AMPLIFIER
ACCESSORIES AND L.S. KIT EXTRA (not available separately)

6.00

plus £1.10 p&p

£8.50

plus £1.15 p&p

£3.50

plus £1.70 p&p

AS FEATURED IN
PRACTICAL ELECTRONICS
OCTOBER ISSUE

£6.00

DIY ACCESSORIES  Mains transformer
smoothing capacitor rectifier 4 x slider
controls, for base, treble and volume.

£3.00

plus £1.60 p&p

i
ACCESSORIES: Available only
at time of purchase of Bargain Packs

12 + 12 WATT AMPLIFIER

KIT NOTE: ior use with 4 10 8 ohms speakers

With up-to-the-minute features. To complete you just supply
screws, connecting wire and solder. Features include din input
sockets for ceramic cartridge, microphone, tape or tuner
Outputs—tape. speakers and headphones. By the press of a
button it transforms into a 24 watt mono disco amplifies with twin
deck mixing. The kit incorporates a Mullard LP1 183 pre-amp
module, plus 2 power amplifier assembly kits and mains power
supply. Also featured 4 slider level controls, rotary bass and treble
contrals and 6 push button switches. Silver finish tascia panel with
matching knobs. Easy to assemble teak simulate cabinet and ready
made metal work For further information instructions are

available price 50p. Free with kit £ 1 3 9 5
L]

Size 9% x 8%” x 4" approx
plus £2.55 p&p

NOTE:
for use with 4 to 8 ohms speakers

BSR chassis
regord player deck
with manual set
down and return,
complete with
stereo ceramic
cartridge. £8.50 plus £2.75 p&p when
purchased with amplifier available separately £10.50 plus £2.75 p&p.

TWO WAY SPEAKER KIT. 2 Phillips 8 approx speakers
£4.75 per stereo pair plus £1.50 p&p when purchased with amplifier
available separately £6.75 plus £1.50 p&p
ALSO AVAILABLE Stereo magnetic pre-amp conversion kit all
components including P.C.B. to convert your ceramic input on the

12 + 12 amp to magnetic. £2.00 when purchased with kit featured
above. £4.00 sepa:ately inc. p&p

BSR Manual single play

record deck with auto return and
cueing lever. Fitted with stereo
ceramic cartridge 2 speeds ‘with 45
rpm spindle adaptor ideally suited
tor home or disco use.

£ 1 2 . 2 OUR PRICE

lus £2.75 p& ]
LS 0 Size approx 137 x 117

PHILLIPS RECORD PLAYER

DECK GC037 Hi Fi record player deck. 2 speed,
Size approx 15%" x 12%" damped cueing, auto shut-off, belt
i = i drive with floating sub chassis to
minimise acoustic feedback. Com-
plete with GP401 stereo magnetic
cartridge—LIMITED STOCK.

OFFER!

SAVE MONEY by puschasing 12 + 12 amp kit, BSR
record deck and speaker kit together for only

£25.50....«

UNBEATABLE OFFER AT

complete
plus £2.75 p&p

PRACTICAL ELECTRONICS

CARRADIOKIT £10.50

plus £1.75p&p

(Constructors pack 7)

2 Wavebands
MW and LW
* Easy to build * 5 push butten tuning
* Modern styling design * All new unused components

*6 watt output * Ready etched & punched P.C.B.

* Incorporates suppression circuits * Now with tape input socket

All the electronic components to build the radio, you supply only
the wire and solder as featured in the Practical Etectronics March
issue. Features: Pre-set tuning with five push button options,
black illuminated tuning scale, with matching rotary contro! knobs,
ane, combining on/otf volume and tone-control, the other for
manual tuning, each set on wood simulated fascia

The P.E. Traveller has a 6 watts output, neg ground and incor-
porates an integrated circuit output stage. a Mullard [F module
LP118) ceramic filter type, pre-aligned and assembled and a Bird
pre-aligned push button tuning unit. The radio fits easily in or
under dashboards

Complete with instructions

CONSTRUCTORS PACK 7A

Suitable staintess steel fully retractable locking aenal and

speaker {approx. 6 x 47) is per pack,
available as a kit complete £1 -95 php £1.00
Pack 7A may only be purchased at the same time as Pack 7

NDTE: Constructor's pack 7A
sold complete with radio kit £1 5.20 including p&p.

FEATURED PROJECT IN PRACTICAL ELECTRONICS

30 + 30 WATT STEREOQ AMPLIFIER
BUILT AND TESTED

Viscount IV unit in teak simulate cabinet silver timshed rotary controls
and pushbuttons with matching fascia, red mains indicator and stereo
Jack socket. Functions switch for mic magnetic and crystal pickups, tape
and auxiliary. Rear panel features tuse holder. DIN speaker and input
socket 30 + 30 watts. RMS 60 + 60 watts peak for use with 4 to 8 ohm
speakers. Size 14%" x 10" approx

reapy To LAy £32.90

plus
£3.30 p&p

BARGAIN OFFER!!

ARISTON PICK UP

Ariston pick-up arm manufactured in Japan.
Complete with headshell.
Listed price over £30.00

100 WATT
MONO DISCO
AMPLIFIER

Brushed aluminiou fascia and rotary controls.
Size approx 14" x 4" x 10%. Five vertical slide
controls, master volume, tape leverl, mic level, deck

£11.95

OUR PRICE plus £2.50 p&p

R|[THV]c]

level, PLUS INTER DECK FAQER for perfect graduated change
from record deck No. 1 to No. 2, or vice versa. Pre fade level

controls {PRL) lets YOU hear next disc before £7 6 00
L]

fading it in. VU meter monitors output level
pius £4.00 p&p

Output 100 watts AMS 200 watts peak.
50 WATT MONO DISCO AMPLIFIER

323 EDGWARE ROAD, LONDON, W.2
21E HIGH STREET, ACTON W3 6NG

ACTON. Mail Order only. No callers.

ALL PRICES INCLUDE VAT AT 15%
All items subject to availability. Price correct at 1 .9.80
and subject to change without notice

For further information send for instruction booklet
20p plus stamped addressed envelope
NOTE:
Persons under 16 years nol served without parent’s authorisation

Size appox 13%” x %" x 6%". 50 watts rms. 100 watts peak
output. Big features include two disc inputs. both for ceramic

cartridges, tape input and microphone input. Level mixing controls
fitted with integral
push-pull switches.
Independent bass

and treble controls
and master volume

£30.60

plus £3.20 p&p

Personal Shoppers EOGWARE ROAD LONDON W2 Tel: 01 7238432, 9.30am-5.30pm. Ciosed all day Thursday

ACTON: Mail Order only. No callers GoODS DESPATCHED TO MAINLANG AND N. FRELAND DMLY

ETINOVEMBER 1980



ON SALE
OCTOBER 10th

Thirty Pound Synthesiser

No, not weight, price! That's right, for around thirty quid you can build yourself this high
quality, versatile and above all, economical synthesiser. Create outlandish noises, scare
your granny, even play a few tunes. This easy-to-build unit features the latest LSI
technology toreliably generate the sounds.

We're keeping quiet about the technical details, walls have ears and all that. Suffice it
to say that this is the design you've been waiting for. You have four weeks, starting from
now to find your £30. It'll be money well spent, we promise you that.

Electronic Hand Grenade

g
You'll get areal ‘bang’ out of this new game. It's the electronic version of that old parlour -? o ‘*’
game ‘musical chairs’. The grenade is passed around a circle of players, the longer it is
held the greater the chance it will go ‘off’. The person that has it then leaves. This in- @ %«A §E
genious little circuit will provide hours of amusement at parties and can be built by even i ~ -
the most inexperienced constructor in just a couple of hours.

Guitar Sound Shaper

Gasp, shock, horror, you haven't heard of a Guitar Sound Shaper before. Shame on you.
How can you ever hold your head up in decent company? People like you give our hobby
a bad name, no wonder dogs cross the street when they see you. There’s only one thing
you can do, rush out and get next month’s copy of HE or forever be a social outcast.

Battery Eliminator

T
This 35 kilowatt laser is guaranteed to instantly vapourise any battery from a HP7 to a 0 3 o
PP9. Batteries are really becoming a nuisance. Stop their takeover right now. The HE bat- ’ S > NV,
tery Eliminator will forever remove the menace of the dry-cell. Just plug it into your local {Lg }) \\\B/
mains socket and laugh as you count all the money you’ll save. Actually it's not really a 35 = =

kilowatt laser but it will save you a few quid. Look out for it in next month’s bigger-than-
everissue.

Transistor Tester

What can we say? Not a lot really, we don't have to tell you that this is the most advanced
design ever to measure the collector current of a BC109, you know that already because
it comes from Hobby Electronics! :

Stereo

Now for the first time anywhere this century Hobby Electronics has commissioned that
Master of the Microcircuit, the Baron of the Breadboard, that well known man of digits,
lan Sinclair (who?) to write the definitive lowdown on Stereo. What is it, how does it do it,
what do | do with it? These are just some of the questions that will finally get answered
next month in this exciting top-level feature.

The items mentloned here are those planned, but unforeseen circumstances may affect the actual contents.
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RADIOACTIVITY

Spend the last three minutes before the bomb drops reading A.S. Lipson's
excursion into that frazzling phenomenon of modern physics —

radioactivity

scientist by the name of Henri Becquerel was fiddling

about with some uranium compounds, trying to in-
vestigate their fluorescent properties. During the course of his
work, however, and almost completely by chance, he
discovered something quite different. These compounds
could fog photographic plates, even if the plates were wrap-
ped in black paper to keep out light! Henri Becquerel had
discovered radioactivity.

One Into Three

As more and more work was done on the new phenom-
enon, it was eventually found that there are three main types
of radiation. These are known, respectively, as alpha, beta and
gamma rays, after the first three letters of the Greek alphabet
(scientists and mathematicians long ago ran out of English let-
ters to use as symbols. In fact, they’re running short of Greek
now, as well. Hebrew letters — Qy Vey! — are beginning to
come into use for some things).

What makes the three types of radiation different from
each other, though? Suppose we have alump of some radioac-
tive material. We know it’s giving off rays of some sort, but
how do we find out which type they are?

I n the last few years of the nineteenth century, a French

Eeny Meeny....

Well, actually it isn't all that bad. The three radiation
types have quite different properties from each other and it’s
quite easy to tell the difference between them. One of the
simplest ways is based on their different penetrating powers.
Alpha rays; you see, don’t take an awful lot of stopping. Evena
moderately thick piece of paper in the way is enough to cut
out most of them. Beta and gamma radiation, however, are
not stopped so easily. It takes several millimetres of
aluminium or lead to block off beta radiation effectively and
as for gamma — nothing short of several centimetres of lead
will stop that.

Shields Up, Scotty

Suppose, then, that we have a radioactive source and
some means of detecting radiation, such as a Geiger counter
(Fig.1). If we find that the radiation from the source is cut off
when a piece of card is placed in front of the detector, then itis
very likely that the radiation is alpha type. If the radiation is
virtually unaffected by card, but is effectively stopped by
5mm or soof lead, thenitis probably beta radiation, whereas if
it is only reduced by placing several centimetres of lead in the
way, it is most likely to be gamma radiation.

Some radioactive materials give off more than one type
of radiation, but, by finding the amount by which the radiation
is reduced with different thicknesses of shielding, the amounts
of each type present can be discovered. (Easy, Innit?).

\ 4 /

- '—>
- w

/ v \ DETECTOR

RADIOACTIVE
URCE

SHIELD

Fig.1. Alpha particles are stopped by thick paper. Beta particles are stopped
by several millimetres of aluminium or lead. Gamma rays can only be stopped
by several centimetres of lead.

There are other ways of detecting the difference between
the three types of radiation. For instance, in an electric or
magnetic field, alpha particles will be deflected one way and
beta particles the other way, while gamma radiation remains
unaffected. This is because alpha radiation carries positive
electric charge, beta radiation carries negative charge and
gamma radiation is neutral. By finding which way the radia-
tion is bent in an electric or magnetic field, then, it is possible
to work out what type of radiation it is (Fig.2). It is this method
of detection, in fact, which is used by physicists to detect
many other less common types of radiation and subatomic
particles encountered in nuclear physics.

But What Are Thez'?

So far, we have only looked at the different ways in which
alpha, beta and gamma radiation behave without really say-
ing much about what they are. What is it that makes a beta ray
different from an alpha or a gamma ray? Why should alpha
and beta radiation carry electrical charge — alpha positive
and beta negative — while gamma radiation is neutral?

The Gamma Story

Light can be thought of as a wave of electromagnetic
radiation travelling through space with a speed of nearly
300,000 kilometres per second with a wavelength of between 4
x10-7and 7 x 10~7 metres. In fact, the wavelength determines
the colour of the light. There is, however, other electro-
magnetic radiation, travelling with exactly the same velocity
as light and identical to it in every way except that of wave-
length. Radio waves, for instance, are this type of radiation,
but with much longer wavelengths (up to thousands of
metres). Gamma radiation is also this sort of electromagnetic
radiation, but with a much shorter wavelength than light
(anything under 10" or 10~ metres).

Gamma radiation, then, is very short wavelength electro-
magnetic radiation and as such it carries no electric charge,
any more than light or radio waves do(Fig.3).
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Fig.2. Alpha or beta particles carrying electrical charge can be deflected by
electric or magnetic fields. Gamma rays, which are neutral, are not deflected.

AB,...

Alpha and beta radiation are a little harder to explain. The
atom consists of a very small, central region — the nucleus —
which carries a positive charge. Surrounding the nucleus, and
taking up the bulk of the atom, are electrons, which, being
negatively charged, counteract the positive charge of the
nucleus and make the atom as a whole neutral. The nucleus
consists of two types of particles — protons and neutrons. Pro-
tons are positively charged and neutrons, as the name in-
dicates, are neutral. The number of protons in the nucleus
decides which element the atom belongs to. The number of
neutrons present doesn’t matter so much, but in most atoms
there are at least as many neutrons as protons. (One notable
exception is hydrogen, which has a nucleus consisting of just
one proton). The protons, you see, being positively charged, all
repel one another. The neutrons, by some mechanism still not
properly understood, seem to hold the whole kaboodle
together in a relatively stable lump. In some atoms, however,
— particularly the larger ones, with more than 90 or so protons
— the nuclei are not quite stable enough. In fact, they are
liable literally to fall apart! This, as you probably guessed, is
where the alpha and beta radiation comesin . . .

Let There Be Helium

It turns out that there are two ways in particular in which
atoms ‘like’ to fall apart. One of them is by giving off two pro-
tons and two neutrons together, in alump. In fact, this ‘lump’ is
exactly the same as a normal helium nucleus, carrying the
positive charge of two protons. It is this positively charged
helium nucleus, which unstable atoms tend to release, that we
call the alpha particle. ,

And what of the beta particle? Well, it was found by ex-
periment that beta particles are actually free electrons.
Because of this, you might be tempted to think that it was one
of the electrons from around the atom, which has been releas-
ed. Thisis not, however, the case. (It's such an obvious explana-
tion that it can’t possibly be right — Murphy’s Law). Occa-
sionally, within the nucleus, a neutron will turn into a proton,
giving off an electron — and, at the same time, another parti-
cle called an anti-neutrino. The anti-neutrino really belongs in
an article by itself, so we'll pass it by, except to say that it has
no charge, little or no mass, and is virtually impossible to
detect, although it is undoubtedly one of the most intriguing
particles discovered yet. The electron given off when this hap-
pens is{you guessed it!) the beta particle.

We can see, then, that, although we say alpha, beta and
gamma ‘rays’, only the gamma type is a ray. The other two
types are really particles. However, when they occur in
streams with large numbers of the particles, it is just as con-
venient to call them rays.
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Fig.4. Circuitdiagramofa Geiger-Muller tube radiation detector.

Lead Into Gold

A while back, we stated that the number of protons in the
nucleus determined which element the atom belongs to.
However, when alpha or beta radiation is given off, the
number of protons changes (with alpha radiation, it decreases
by two, and with beta radiation, it increases by one). Hence,
when atoms ‘decay’ radioactively, by giving off alpha or beta
radiation, they actually turn into other elements! Interestingly
enough, the particular elements they turn into, when possess-
ing the numbers of neutrons actually available, are not always
themselves stable and so they may decay further. For instance,
if you take an atom of astatine with 85 protons and 132
neutrons in the nucleus and allow it to decay radioactively,
then it would decay into a bismuth atom by giving off an alpha
particle. Now, although a bismuth atom with the right number
of neutrons (126) is stable, the bismuth atom produced from
astatine has 130 neutrons. Because of this, it is unstable, and
will itself decay (usually giving off a beta particle, but occas-
ionally an alpha). It is possible, in fact, to find whole chains of
elements, which decay radioactively into one another!

Age Before Theory

One of the most exciting applications of all this (yes, it
isn’t just theory; there actually is a use for it) is in radio-carbon
dating, in which it is possible to tell the age of an object from
measurements of the amount of radioactive carbon in it. That,
however, is another story altogether. . . . . ETI
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NEW 24 HOUR -
DESPATCH SERVICE

METAC! have opened a new even

faster Mail Order and Service
Centre at DAVENTRY. Orders
received before 3.30 p.m. will be
despatched same day.

VISIT OUR ELECTRONIC TIME

CENTRES AND SEE ONE OF THE MOST
IMPRESSIVE QUARTZ WATCH RANGES
IN BRITAIN

QUARTZ MELODY
Alarm Chronograph
INCREDIBLE WATCH 34 Functions

Time Zone

, b
Annn
R

Chronograph

5 independent working modes,
day of week in English, French
or Germarn. (Just select the one
you like). Hours, mins., secs.,
day, date, countdown alarm,
dual time zone, 1/100th sec.,
stopwatch. Lap/split time,

1st and 2nd place times.
Melody test function.

M30 saME DAY DESPATCH.

Price only
£16.95
Price includes

POST &
PACKING

METAC IN

LONDON

327 EDGWARE ROAD, LONDON, W2
01-723 4753

L AL
=T

58 QUEENSWAY, LONDON, W2

Opposite Bayswater Tube Station
Shop open 12 hours /day, 7 days/week

Situated in the heart of London's fast-moving electronics area. A
very large selection of watches and consumer electronics
products. Also many bargain discount/sale items

2nd only to Oxford Street. this is London's round-the-clock
international tourist area. An excellent selection of expensive
famous watches, plus all the popular models.

-

METAC IN

NORTHAMPTON

11 ST.GILES SQUARE, NORTHAMPTON
Tel: (0604) 39550

Il e

- I/ -
W i l/d”"',y/ ’,/
s “enl T\\:

An excellent selection of watches and electronics. This 'shop also
has televisions and video recorders to rent or buy

METAC IN

DAVENTRY

67 HIGH STREET, DAVENTRY

SEIKO ALARM
CHRONOGRAPH

With WEEKLY Alarm,
Hours, mins., secs.,
month, date, day,
am/pm. Weekly alarm
— can be set for

every day at designated
time, e.g. 6.30 am on
Monday, Wednesday
and Friday. Alarm set
time displayed above
time of day. Full
stopwatch functions,
laptime, split etc.

Price only
SAME DAY

| DESPATCH. £49.95

| M10 including POST & PACKING

Situated in the middie of Daventry, only a short walk from Metac's
Mail Order Centre, the shop stocks a wide range of watches and
consumer electronic products. You may also rent or buy
televisions and video recorders here.

—

a |

METAC IN

LEICESTER

OMNI SHOPPING CENTRE, 27 MARKET STREET
LEICESTER

Situated in the Omni walk-round shopping centre. Metac at Omni
stocks an excellent range of quality watches at very attractive
prices
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ALSO IN STOCK

NEW SEIKO  Digital-Analogue

Alarm

Chrono . £73
SEIKO James Bond Memory Bank

Now only £39
BEL-TIME Pico-Quartz

50 Function

All Singing, all Dancing

Wirist Computer £ 2 9 - 9 5
BELTIME  Alarm £12.95
BEL-TIME Chronograph £1 0-95
BULER Swiss Digital and Quartz-Analogue Collection
CASIO Alarm Chrono. Lowest price anywhere. Send for

details
OTRON Korean Waterproof Ladies’ and Gent's Solar

Alarm Chronographs, etc.
TRAFALGAR  Digital-Analogue

Alarm Chronograph £29-95

Also large selection of popular Dual-time, Alarm, Countdown
Musical, Ladies’ and Gent's Watches.

|

—

- POST COUPON TO:

WANT TO KNOW HOW
THEY WORK?

Send £1 and we will send you the 40-page Watch Report. A
technical survey which describes in detail the function and
operation of electronic watches in a completely unbiased and
objective way.

MAIL ORDER

Mail Order is a safe and simple way to purchase goods. You are
well protected by the consumer mail order laws and at Metac we
combine a fast service with a genuine 10-day home approval
scheme. You may examine any merchandise purchased through
our mail order division, in your own home for 10 days at no cost to
yourself. All postal charges are pre-paid by Metac

For more information on Metac mail order products send for our
free literature, brochure and watch-care leaflets, to

METAC ELECTRONICS LITERATURE, 47 HIGH STREET,
DAVENTRY, NORTHANTS.

Please send me

I enclose P.O./Cheque value

Barclaycard/Access No.

PLEASE COMPLETE BOTH COUPONS
' FROM:

I Name
l Address .............

POST, PACKING AND VAT
L S S SNEE SRS EEE SaaE

METAC ELECTRONICS & TIME CENTRE, (HE)
67 HIGH STREET, DAVENTRY, NORTHANTS.

INCLUDED IN PRICE.
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FEATURE

DMM SURVEY

The DMM is an invaluable aid to both the handyman and the
professional. Tina Boylan explores the low cost end of the

digital multimeter market.

multimeter onto the test equipment market and

since Fluke produced the 800A in"1972 an explosive
growth in production and design has been witnessed. A
short life-span (three to five years) and the continuing
introduction of new models from America and the Far
East, as well as from Great Britain, has ensured lower
prices and improved performance. The original LED
display has been forsaken for the LCD display, despite
early teething problems like poor refractory angle, slow
response and blackening after two or three years. The
LCD display now boasts a life of ten years.

The seventies saw the emergence of the digital

Analogue to Digital

The analogue meter has been with us for as long as
80 years and, despite its low cost, it contains some
unwelcome characteristics which have caused problems
in testing and for many of these problems the digital
multimeter provides a more reliable service. Primarily
the analogue meter contains moving parts which are
prone to damage, overload, reverse polarity and wear.
On the other hand the digital multimeter contains only
electronic components, up to 20% of which may be used
solely for protection purposes, and these, as well as
being more rugged, mean that the meter itself can be
made smaller and lighter than its analogue counterpart
— by virtue of the latest integration methods.

As far as hand-held DMMs are concerned, those with
standard features, (voltage, current, resistance) are sure
to continually drop in price, thus serving the end of the

market traditionally held by the low cost hand-held
analogue meter, while it maintains enough room to
expand the capabilities of the same size meter for
including complicated features.

For the professional, analogue meters can still
appear to provide better testing facilities, particularly
where bench-top models are concerned, but this is a
myth which is fast being disproved by the technical
advances being made in the DMM field. Until recently
digital versions gave difficulty in reading transients or
peaks because of the rapidly changing display, due in
part to the fast analogue/digital conversion times of the
DMM. The latest models now incorporate a peak reading
memory, and these even take the guesswork out of
watching a moving needle and making approximate
readings.

Microprocessors

Present trends in DMM development are focusing on
the use of microprocessors- in their design which will
make the instrument easier and faster to use, as well as
making it more powerful in terms of computational and
mathematical facilities. This coupled with lowering price
trends will mean that the man in the street will soon have
a sophisticated DMM for his handyman activities while it
remains an essential to the engineer and technician.

ET! has compiled a list of some of the low priced
DMMs, both of the hand-held and bench varieties, to
give some indication of the diverse types which are
currently available.

AVOMETER DA211

PRICE: £45.00 ex. VAT

BATTERY: Single 9 V dry cell

BATTERY LIFE: 200 hours approx.

DIMENSIONS: 90 x 171 x 31 ¢m

WEICHT: 280 g

SELECTION OF RANGE OR FUNCTION: 8 in-line push buttons.
FUNCTIONS: Voltage, current, resistance

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V

AC VOLTAGE RANGE: 5 ranges, 200 V to 1000 V

DC AND AC CURRENT: 4 ranges, 200 uA to 200 mA plus 5th range
measuring up to 10 A DC.

RESISTANCE RANGE: 4 ranges, 0 and 2MO0 plus low voltage diode test
facility.

DISPLAY: 3% digit LCD

HEIGHT OF DISPLAY CHARACTERS: 13 mm

READING RATE: 2.5/S

OVERLOAD PROTECTION: 500 mA fuse

OTHER FEATURES: Auto-polarity, auto-zero.
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AVOMETER DA212

PRICE: £65.00 ex VAT

BATTERY: Two R6 (HP7)

BATTERY LIFE: Approx. 200 hours

DIMENSIONS: 160 x 96 x 47 mm

WEICHT: 340 g

SELECTION OF RANGE OR FUNCTION: Rotation of two selector
switches.

FUNCTIONS: Voltage, current, resistance

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V

AC VOLTAGE RANGE: 5 ranges, 200 mV to 750 V

DC AND AC CURRENT: 200 uA to 1000 mA

RESISTANCE RANGE: Two voltage levels, Hi or Lo, by push button.
DISPLAY: 3V; digit LCD

HEIGHT OF DISPLAY CHARACTERS: 13 mm

READING RATE: 2.5/S

OVERLOAD PROTECTION: to 1000 V on voltage ranges and 250 V on
all other functions.

OTHER FEATURES: Controlled by on/off switch, auto-polarity, auto-
zero, battery low indicator.

Avomete;

BECKMAN 3020

PRICE: £115.00

BATTERY: 9 V transistor type

BATTERY LIFE: 2,000 hours

DIMENSIONS: 17.4 x 9.3 x 4.6 cm

WEIGHT: 453 g

SELECTION OF RANGE OR FUNCTION: Single central dial
FUNCTIONS: Voltage, current, resistance

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1500 V

AC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V

DC AND AC CURRENT: 5 ranges, 200 uA to 2 A. Separate input extends
this to 10 A.

RESISTANCE RANGE: 6 ranges from 200R to 2M0

DISPLAY: 3 digit LCD

OVERLOAD PROTECTION: Voltage input protected to 1500 RMS AC.
Resistance protected to 300V DC or RMS AC. Current inputs with 2 A
fuse.

OTHER FEATURES: Insta-Ohms™ instant continuity test indicator,
semiconductor test function provides 5 mA of test current, accuracy
within 0.1% + 1 digit on all DC voltage ranges, battery low indicator.

BECKMAN RMS 3030

PRICE: £176.00

BATTERY: 9 V transistor type

BATTERY LIFE: 2,000 hours

SELECTION OF RANGE OR FUNCTION: Rotary switch

FUNCTIONS: Voltage, current, resistance, AC voltage and current in
true RMS.

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1500 V

AC VOLTAGE RANGE: 200 mV to 1000 V in true RMS

DC AND AC CURRENT: 200 uA to 2 A

RESISTANCE RANGE: 6 ranges from 200R to 2MO

DISPLAY: 3% digit LCD

OVERLOAD PROTECTION: Input up to 1500 V DC or 1000 V RMS,
resistance up to 300 V DC or RMS. Current inputs with 2 A fuse, 10 A
range up to 20 A for 30 S.

OTHER FEATURES: Instant continuity test, RMS input accuracy is
0.5%, battery low indicator, calibration guaranteed for one year.
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FLUKE 8022A

PRICE: £75.00

BATTERY: 9V

BATTERY LIFE: Alkaline 200 hours, zinc-carbon 150 hours.
DIMENSIONS: 180 x 8.6 x 4.5 cm

WEIGHT: 37 g

SELECTION OF RANGE OR FUNCTION: 8 in-line push buttons.
FUNCTIONS: 6 functions, 24 ranges

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V

AC VOLTAGE RANGE: 5 ranges, 200 mV to 750 V

DC AND AC CURRENT: 4 ranges, 2 mA to 2000 mA
RESISTANCE RANGE: 200R to 20M

DISPLAY: 3 digit LCD

OVERLOAD PROTECTION: Withstands 500 V on resistance, 1000 V on
voltage, 2 A on current and 6 kV voltage transients.
OTHER FEATURES: Auto-polarity, auto-zero, battery low indicator, Tilt
Stand.

FLUKE 8024A

PRICE: £135.00

BATTERY: 9V

BATTERY LIFE: Alkaline 200 hours, zinc-carbon 150 hours.
DIMENSIONS: 180 x 8.6 x 4.5 cm

WEIGHT: 480 g

SELECTION OF RANGE OR FUNCTION: 8 in-line push buttons.
FUNCTIONS: Voltage, current, resistance, conductance, temperature,
continuity, level detection.

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V
AC VOLTAGE RANGE: 5 ranges, 200 mV to 750 V
DC AND AC CURRENT: 4 ranges, 2 mA to 2000 mA
RESISTANCE RANGE: 200R to 20M

DISPLAY: 3% digit LCD

OTHER FEATURES: Audible continuity test, fully compensated direct
temperature readings from 0°C for any K-type thermocouple, peak hold
feature for transient signals, auto-zero, auto-polarity.

FLUKE 8010A/8012A (Bench Top)
PRICE: 8010A: £159.00

8012A: £199.00
BATTERY: Option of rechargeable NiCad batteries (-01) series)
BATTERY LIFE: 40 hours for DC voltage, 10 hours on other
measurements.
DIMENSIONS: 6 x 22 x 25 cm
WEIGHT: 1.08 kg
FUNCTIONS: Current, voltage, resistance, conductance, high current
DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V
AC VOLTAGE RANGE: 5 ranges, true RMS, 200 mV to 750 V
DC AND AC CURRENT: AC: 5 ranges, 200 uA to 2000 mA

DC: 4 ranges, 200 uA to 2 A

RESISTANCE RANGE: 6 ranges, 200R to 20M, 8021A low resistance 2R
to 20R
DISPLAY: 3V: digit LCD
OTHER FEATURES: Battery low indicator, one year guarantee, auto-
zero, auto-polarity, touch and hold, 8012A has two additional low
resistance ranges.

FFATURE: DMM Survey

-

FLUKE 8050A (Bench Top)

PRICE: £199.00

BATTERY: Rechargeable battery option (-01 series)

FUNCTIONS: Voltage (including AC voltage in true RMS, AC coupled)
current, resistance, conductance, relative reference, direct readings in
decibels. 39 measurement ranges

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V

AC VOLTAGE RANGE: 5 ranges, 200 mV to 750 V

DC AND AC CURRENT: 5 ranges, 200 uA to 2000 mA

RESISTANCE RANGE: 200R to 20M

DISPLAY: 44 digit LCD

OVERLOAD PROTECTION: Voltage: 750 V AC or 1000 V DC
Resistance: 300 V DC, short transients to 6 kV. 2 A fuse for current input
plus heavy duty fuse

OTHER FEATURES: Microprocessor control, DC accuracy of 0.3% for
one year, safety indicator for input above 40 V
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HEWLETT PACKARD 3476A/34768 (Bench Top)
PRICE: 3476A: £126.00
3476B: £155
BATTERY: Rechargeable NiCad batteries with 34768.
BATTERY LIFE: 8 hours with 3476B
DIMENSIONS: 5.8 x 16.8 x 20.6 cm
WEIGHT: A: 0.77 kg, B: 0.97 kg
FUNCTIONS: Voltage, current, resistance
DC VOLTAGE RANGE: 100 uV to 1000 V
AC VOLTAGE RANGE: 3.3 mV to 700 V (RMS)
DC AND AC CURRENT: AC: 33 mA to11 A
DC: 100 uAto 1.1 A
RESISTANCE RANGE: 1RO to 11M
DISPLAY: LED
READING RATE: 3/S
OTHER FEATURES: Autorange, auto-polarity, auto-zero.
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KAISE MODEL SK-6100, SK-6110

PRICE: SK-6110: £56.48, SK-6110: £65.17 ex VAT

BATTERY: Two 1.5 V, UM-3 or AA

BATTERY LIFE: 200 hours continuous operation.

DIMENSIONS: 155 x 85 x 28 mm

WEIGHT: 250 g

SELECTION OF RANGE OR FUNCTION: Rotary switch

FUNCTIONS: Voltage, current, resistance, low-power resistance.

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V auto ranging

AC VOLTAGE RANGE: 4 ranges, 2 V to 600 V

DC AND AC CURRENT: 20 mA to 200 mA

RESISTANCE RANGE: 200R to 2MO0 and low power resistance 2k0 to
2MO.

DISPLAY: 3% digit LCD

HEIGHT OF DISPLAY CHARACTERS: 10 mm

READING RATE: 2/S

OTHER FEATURES: Auto display, auto ranging, range hold function,
overrange indication, battery low indicator, 0.5% accuracy, SK-6100
has continuity check with buzzer, SK-6110 has 10 A AC/DC range.

KAISE SK-6200, SK-6220

PRICE: SK-6200: £34.74, SK-6220: £43.43 ex VAT

BATTERY: Two 1V5 type UM-3 or AA

BATTERY LIFE: 200 hours continuous operation.

DIMENSIONS: 155 x 85 x 28 mm

WEICHT: 250 g

SELECTION OF RANGE OR FUNCTION: Rotary switch

FUNCTIONS: Voltage, current, resistance and low power resistance.
DC VOLTAGE RANGE: 200 mV to 1000 V auto ranging

AC VOLTAGE RANGE: 2 V to 600 V auto ranging

DC AND AC CURRENT: 200 mA, SK-6220 only 10 A

RESISTANCE RANGE: 200R to 2M0

DISPLAY: 3V digit LCD

HEIGHT OF DISPLAY CHARACTERS: 10 mm

READING RATE: 2/S

OTHER FEATURES: Full auto ranging, auto display, range hold
function, overrange indication, 0.8% accuracy, battery low indicator.
SK-6220 has 10 A AC/DC range.

KEITHLEY 169 (Bench Top)

PRICE: £110.00 plus VAT

BATTERY: Six 1V5 “C" cells

BATTERY LIFE: 1,000 hours carbon-zinc, 2000 hours alkaline.

DIMENSIONS: 85 x 235 x 275 mm

WEICHT: 1.4 kg

SELECTION OF RANGE OR FUNCTION: Colour-coded push button

switches.

FUNCTIONS: Voltage, current, resistance

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V

AC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V

DC AND AC CURRENT: 5 ranges, 200 uA to 2000 mA

RESISTANCE RANGE: 6 ranges, 200R to 20M

DISPLAY: 3% digit LCD

HEIGHT OF DISPLAY CHARACTERS: 0.6

OVERLOAD PROTECTION: Voltage to 1400 V peak, resistance to-300 V
RMS, current by 2 A fuse.
OTHER FEATURES: Auto-zero, out of range indication.
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FEATURE: DMM Survey

KEITHLEY MODEL 130

PRICE: £79.00 ex VAT

BATTERY: 9 V alkaline or carbon-zinc

BATTERY LIFE: Alkaline 200 hours, carbon-zinc 100 hours
DIMENSIONS: 178 x 78 x 38 mm

WEICHT: 400 g

SELECTION OF RANGCE OR FUNCTION: Rotation of two selector
switches.

FUNCTIONS: Voltage, current, resistance

DC VOLTAGE RANGE: 5 ranges, 200 mV to 1000 V

AC VOLTAGE RANGE: 5 ranges, 200 mV to 750 V

DC AND AC CURRENT: 5 ranges, 2 mA to 10 A

RESISTANCE RANGE: 200R to 20M

DISPLAY: LCD

HEIGHT OF DISPLAY CHARACTERS: 0.6

OVERLOAD PROTECTION: mA input: 2 A fuse (250.V) externally
accessible; 10 A input: 20 A for 15 S unfused.

OTHER FEATURES: Auto-zero, auto-polarity, stand mounted,
overrange indicafion.

"
~

LASCAR LM100 (Bench Top)

PRICE: £88.61

BATTERY: PP7

BATTERY LIFE: 2,000 hours

DIMENSIONS: 60 x 210 x 255 mm

WEIGHT: 1.2 kg

FUNCTIONS: 5 functions, 25 ranges

DC VOLTAGE RANGE: 6 ranges, 200 mV to 1000 V
AC VOLTAGE RANGE: 6 ranges, 200 mV to 1000 V
DC AND AC CURRENT: 6 ranges, 200 uA to 20 A
RESISTANCE RANGE: 200R to 20M

DISPLAY: 3% digit LCD

HEIGHT OF DISPLAY CHARACTERS: 12.5 mm
READING RATE: 3/S

OTHER FEATURES: Auto-zero, auto-polanty, digital hold facility.

SOLARTRON 7045 (Bench Top)
PRICE: £360.00
BATTERY: 4 type D NiCad rechargeable (Optional)
DIMENSIONS: 200 x 70 x 260 mm
WEIGHT: 2.1 kg with batteries
FUNCTIONS: Voltage, current, resistance, temperature
DC VOLTAGE RANGE: 6 ranges, 19.999 V to 1000 V
AC VOLTAGE RANGE: 5 ranges, 199.99 V to 750 V
DC AND AC CURRENT: AC 6 ranges, 19.99 uA to 1999 mA
DC 6 ranges, 19.999 uA to 1999.9 mA
RESISTANCE RANGE: 6 ranges, 199 99R to 19.999M
DISPLAY: 42 digit LED
READING RATE: 4/S
OTHER FEATURES: Battery low indicator,
freeze display button, automatic ranging.
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A 780 based $100 Computer System.

TUSCAN main board. The heart of
the system with Z80, video, Ram,
Rom, and 1/0 plus five S100 slots for
expansion. rh

+ VA
Full after sales
service
Power Supply £29.50.
Firmware & MOS 1Cs99 Software
Zeap Assembler (4, 1Kx8 EPROMS) £50
Nas Pen text editor (2, 1Kx8 EPROMS) £30
Expansion boards (in kit form)
16K-RAM £140 @ 32K RAM £175.00
48K RAM £210
EPROM Card (Nascom compatible) Kit, suitable for
16x2708 or 16x2716 or mixed 1xNascom 8k Basic
from £55.00
New Basic Programmers Aid Self-locating Tapes
£14.95

7

Ideal for NASCOM - PET — TRS80 - TRITON

NASCOM IMP

w

Fully built and
housed in a
stylish enclosure
for just £325 plus VAT.
INTERFACES WITH ALL MICRO COMPUTERS

PLAIN PAPER

£325 PRINTER

The Nascom IMP (Impact Matrix Printer) features
are

60 lines per minute. 80 characters per line.
@ Bi-directional printing, @ 10 line print buffer.
@ Automatic CR/LF 96 character ASCIl set
{including upper/lower case, $, £). ® Accepts 83"
paper (pressure feed). @ Accepts 9" paper (trac-
tor feed).® Tractor/pressure feed. Baud rate from
110 to 9600. ‘@ External signal for optional syn-

TUSCANS100

6& acters (N1 only) 30.00
f" <’ - 2708/2716 Programmer suitable for N1 and N2
\\‘ o« under NAS-SY €20.95 plus VAT
Nascom 19” rack mounting card frame
L %& ‘i A range for N1 and N2 3250
\ ; Y Irlmt\)/\llare Nas-DA dissembler 3 EPROM from Nas-Sys.  37.50
. options available MK36271 8K BASIC in 8K x 8 ROM 40.00
t P J Naspen VS in 2 EPROM 30.00
(‘ 1 Nas-sys monitor in 2 EPROM 25.00
- 4 games tape! 6.50
MICRO-KIT | \dibis 1% » somow 350
! COMPUTER Tiny Basic ZBx EPHONEPRO 2;03
ith i Super Tiny Basic 3 x M 37.5
\%Lhér;&r&ved Super Tiny Basic upgrade 1 x EPROM 12.50
Tape Software
ZEAP 2 tape and documentation for
Nas-sys

Houses two 5%

Professional case will house \
the complete system

Two keyboard options —— "

Hinged lid for easy access———_ j
Stylish finish ideal for office or home?

r( NASCOM PRODUCT LIST + vaT WW
1/0 board kit less I/0 chips 45.00

UART + BAUD rate generator + crystal for I/0
board

Econographics kit for additional 128 char-

8K BASIC tape and documentation for N1

rTHE HENELEC DISK SYSTEM
FOR NASCOM and any other
280 8080 Microcomputer
with an uncommitted P10

DISKS

® The Henelec controtler card plugs direct into a Z80
P10 and controls up to 3 doubie-sided mini-floppy
drives giving a maximum 480K system.

® General Purpose FDC control software for
simple DOS or for CPM.

@ Simple DOS software for NASCOM 1/2 under
NAS-SYS

®0OR ROM CB10S for CPM on NASCOM 1/2
incorporating the major NAS-SYS features. Maximum
60K CPM system

® New MD prom supplied for N2/CPM

TWO SYSTEMS

® SIM-DOS " Floppy Tape Recorder’” with 1 drive PSU
firmware, etc £335 plus VAT
® CPM System with 1 drive PSU firmware, etc

£395 plus VAT
£255 plus VAT

@ Additional Drives with PSU

(" COMPUTER KEYBOARDS )

APPLE COMPUTER KEYBOARD
52 Key 7 bit ASCI1 coded positive strobe +5V-12V.
Size 13x4 %" sturdy construction, sloping keys,
black /white print.
Made in USA for Apple Inc
BRAND NEW £35 incl. VAT. Post £2.50
Individually packed in anti-static foam

71 KEY ASCIlI KEYBOARD INCLUDING NUMERIC
KEYPAD. £49.00 plus £7.35 VAT TOTAL £56.35.
Uses gold crosspoint keys. Includes keypad and ribbon
cable. Only available as fully assembled and tested
STAR DEVICES MK lIl 71 keytouch sensitive key-
board. With numeric pad. All ASCIl characters
including control keys. Auto key repeat. Parallel
output with strobe. ghiﬂ lock with indicator LED.
Built in ‘beeper’ with level control. 5V DC at 300mA
15” x 7 x 1.25”. Grey case wi*h white keys on blue.
48.50 plus VAT

CARTER 57 key ASCIl keyboard. Conventional key
board. 128 ASCI| characters including control keys.
Parallel output with strobe. Shift lock. + 5V and
—12VDC.12“ x5,5" x 1.5". Black keys with white
Iedgends

38.34 + V

FERRANTl "SIZE 14 x 6 x 3” SLOPING FRONT”
55 Key ASCIl Coded in steel case. Complete with
'Plugl and Cable with circuit to convert to T.T.L
evels.

Available in Kit Form or Assembled., All components

drives for a N
compact business system

1

available separately.

A
e NN

KITS
from
£195 + VAT
delivery Ex-Stock J

@&M@EBEME

COMPUTER SYSTEMS
“MICRON" _EX-STOCK

the latest line in £395.00
superb products on inc. VAT
demonstration from

BRITISH
your London stockist DESIGN

TYYIYRYTYVYYPTYYVIYTYYY

6502 based microcomputer

VDU alpha numeric display
Powerful monitor TANBUG

8K RAM

32 parallel I/O lines

2 serial 1/O lines

RS 232 C/20mA loop, with 16
programmable Baud rates

Four 16 Bit counter timers

CUTS cassette recorder interface
Data bus buffering

Memory mapping control

71 Key ASCIl Keyboard, including
numeric keypad and with auto repeat
Including metal cabinets for both
keyboard and modules

Including power supply

10K Microsoft BASIC

Demonstratin
NOW

v
vvvvvvvvv‘

’,“.un.“.
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a

)
" CENTRONICS QUICK PRINTER )

List

Price OUR

oy PRICE

VAT | b plus
: VAT

EXCLUSIVE TO HENRY'S
50% OFF MAKER'S PRICE

£195

for: Software selectable 20, 40 and 80
TANDY column using 120mm aluminium-
+ ised paper. 1 roil supplied.

PET, 150 lines per minute.

NASCONpCen(ronlcs parallel data interface for
Nascom, Tandy, etc.

240 volt mains input. ASCII character set

Paper feed, and on/off select switches

‘BELL’ signal Wemhi 10lbs

Size: 13" x 104" x 43"

New, boxed and fully guaranteed

POST PAID Price £195.00 + VAT
See COMPUTING TODAY Recommendations

chronisation of baud rate.
k IDEAL FOR WORD PROCESSING J

Lln good condition at only £19.95 + VAT P/P £2.50 J

MARCH/MAY |SSUES

J

f MEMORIES Discounts 10% for 4, 15% for 8, 20% for 16 Tanex {min. con} Kit, Incl. VAT  £49.45 \
m&o ’1‘\1428218. " ;gg ;;(1)2 12.’3% @QM@E@E E Tanex Assembled Incl. VAT £60.95
MK4T16 16K x | dy RAM 650  IM6402 UART 4.50 LONDON STOCKISTS Lower case pack, Incl. VAT £10.90

x dyF 25 2114 1K x 4 Static RAM 3. f i unky Graphics Pack, Incl. VA .
gqg;qz,g;f P ;AA&A ggo Py 325 Microtan 65 Kit, Incl. VAT £79.35 Chunky Graphics Pack, Incl vaT £7.50
® Moo amindes g BSSRLS, L

SEND FOR COMPLETE COMPUTER BROCHURE FREEPOST TO ADDRESS BELOW

Complete Tangerine range available

.

London Tangerine TUSCAN and ADD VAT I 4
NASCOM DISTRIBUTOR 70 YOUR !" HENR Y S
Export Orders deduct VAT, but add 5% carriage ORDER Computer Kit Division
Official Export & Educational Orders welcome EA),‘SESE 404 Edgware Road, London, W2, England LE.D.
k Our Telex 262284 Mono Ref. 1400 Transonics STATED 01-402 6822 )




SUBSCRIPTIONS

ETI1980 . .. ... available from your
newsagent every month.

Forget to buy it this month? Or is your
newsagent sold out?

Why worry when ETI gets to the shop? Sit
back and wait for it to come to you.

Take out an ETI Subscription. For only
£10.00 we'll send you twelve issues of ETI /.

To claim your years supply of ETI,
send your PO or cheque direct to

ETI Subscriptions
MAP Publications
PO Box 35

Bridge Street
Hemel Hempstead
Herts.

3'2DIGIT LCD MU
METERKIT

Build the Practical Electronics
handheld DMM.This superb product
offers professional precision with

FEATURED
ASA

extended battery life. Five function PROJECT[N
operation (AC and DC VOLTS, AC

O B CURRENT RESISTANCE) PRACTICAL
with ability to check diodes. 0.5" LCD ELECTRON’CS

display with ‘Battery Low' warning.
Auto-polarity, Auto-zero. Full protection
against transients and overloads with |
ability to withstand mains on any range.
0.5% basic DC accuracy and 15
different ranges. It measures AC/DC
voltages from 0.1mV to 500V. AC/DC A
current from 0.1pA to 2A. Resistance from
0.1Qto 2MQ. 200 hour battery life.

The Kit contains all parts needed to
construct the multimeter plus assembly
instructions, battery and test ieads.

We also offer a calibration service
(£5.00 + VAT) and a trouble-shootingand &
calibration service (£7.50 + VAT). Various other
component parts are also available as listed.

The multimeter is also available fully assembled
and calibrated at a cost of £39.70 + P&P + VAT.

Lascar Electronics Ltd., Unit 1, Thomasin Road, Basildon,
Essex. Telephone No: Basildon (0268) 727383.

£ |P&P]| VAT [TOTAD
PE-DMM KIT|32.95| 1.00 | 5.09 [39.04
ICL7106] 8.95] 0.50 | 1.42 [10.87

| LCDDISPLAY| 7.95[ 050 | 1.27 | 8.72
\ Lo \ PCB| 495 050 | 0.82 | 6.27
" FULLY ASSEMBLED|39.70| 125 | 6 14 |47.09
0‘ DMM (INC. LEADS)

To: Lascar Electronics, Unit 1, Thomasin Road, Basildon, Essex. ‘
Please send me Data [] FULLY ASSEMBLED DMM (INC. LEADS) £47.09 []
PE—DMM KIT £39.04 [] ICL7106 £10.87 [] LCDDISPLAY £8.72] PCB £6.27 (]

Name ~ ] =

Address - -

Tel. No

| enclose cheque/P O. value

~----_--------‘
ETI NOVEMBER 1980 97




SPECIAL OFFER! 4K CMOS RAM (1K x 4) 450 NS
ONLY £6.95! (8 for £45)
The TC 5514P from Toshiba, CMOS equivalent of the 2114!

- = * Low Power Dissipation a
Al our micro chips are at micro prices. Don’t be foolsd by low prices. We do not otter for * 10pW/BIT (TYP) ** 3 OV (STANBY) . .':3.2:;:?3;1?::98
sale, surplus, sub-spec or rebranded dev. ® guarentesd new, first quality, * 10uW/BIT (TYP) ** 5 OV (OPERATING} * Three State Output
0 our policy to off * Data Retention Voltage 2V to 5.5V * Input/Output TTL Compatible
t d reg y. Pric. ve ot p&p and VAT — Single 5V Power Supply * Fast Access Time 450NS
please refer to “Ordering ln'o:mnlopj’ befors ordering. Otticial orders from Schools, Toshiba's TC5514P industry type 6514) is 3 full static read write memory organised as 1024 words by 4 bits using CMOS technology
Colleges, U and Gov. Ultra low power dissipation means it can be used s battery-operated portable memory system and aiso as 2 non-volatile memory with
battery back-up. Operates from a single 5V power supply with staiic operation, hence no refresh periods and a much simplifted power

PRIME COMPONENTS

MEMORIES

2114 300NS 278p supply circuit design. Three state outputs simplity memory exp: for mi data ion voltage 1s 2V, the battery back-up
4116 200NS 300 systems needs only simpie circuit. Toshiba's original CZMOS technology also means wide operating and noise margins. The TC5614P
Ftheki=one 395: gggi ;::9 1s moulded in a duak-in-ine 18 pin plastic package 0.3 inch in widih.
88p ] 4315 14Kx1| CMOS § g505 7,5: 3
160 450NS 995,
] EEr . i STEREO! S100 SOUND COMPUTER BOARD!
56p § RAMASONS £695 8080A 525p X
38p 80854 1085, Atlast, an 5-100 Board thatunieashes the full power of two unbelievable General instruments AY-3-891 0 NMOS Computer sound ICs.
a0p 280 7,59 Aliows you under total computer controt 1o generate an infinfie number of special sound effects for games or.any other program. Sounds
69p o 995y | can be catled in BASIC, ASSEMBLY LANGUAGE etc.
75 78001 12500p KIT FEATURES
73p | 17024 asop | 78002 8500p “Two GI Sound computer ICs (AY3-8910)
111p | 2708 450 NS 425p | w090008 19900p *Four paraliet 1/0 ports on Board
12ip } 27165V450NS  BOOp *Uses on Board audio Amps or your STEREO
121p § 2532 32K 450 NS 2995p VOLTAGE “On Board proto typing area
ff;gn REGULATORS “All sockets, parts and hardware are included
P *PC Board is soldermasked., silk screened with gold contacts
12p 7805/781 2 56p “Easy, quick and fun to build, with full instructions
56p 790577912 5'6]? “Uses Prog! d 1/0 tor i system dlexibili
‘fg: AY-5-1013A 325p ;gn(o;?(%c 625: “Both BASIC and ASSEMBLY language programming examples are included
19p ﬁx&é‘;" 50 88p COMPLETE KIT .. . ONLY £59.96, includes 60 page data Manual
28p Ll sirouan PROMS BARE BOARD . . . ONLY £28.00, includes 60 page data Manual
25p AY-3-8910 chip special price with purchase ot BARE BOARD (2 chips) £18.
3Ll CHARACYER 93448 SIZx 8 40 NS ‘ TWARE _ _
3Ll  GENERATOR Q53 x4 A0 NS poa. | SCL 1s now avaitable! Our Sound Command Language makes writing Sound Effects programs a SNAP! SCI, also includes routines for
20p 951 kxB 45 NS poa | Register-Examine Modify, Memory-Examine Modify and Play y. SCLis available on CP/M ible diskette or 2708/2716
88p 9. Diskette — £19.96, 2708 — £14.96, 2716 — £24.95. Diskette includes the source. EPROMs are ORG at EOOOH
23p RO-3.2513 UC 93511 Zkx § 50 WS p.0.8.
29p v
FE') HEYBOAROENCODER
25p SE 0‘ sound E ec‘s BooKs
86p § Av.5.2376 .
68p . Kl‘ Please order books by reference no. snd title. and add 50p post & packing for each book ordered.
'ggv o, ARl 21168 Active Filter Cookbook £10.95
» 21440 Aviation Electronics 3rd Ed £6.75
FECA_CONTROULERS The SE-0%1s a complete kit that] 21558 Audio IC Op Amp Applications 2nd Ed. £5.95-
39p contains all 21524 The Cheap Video Cookbook £4.60
325p | FOITTI 801 $/0 iveried Bus the parts 1o - 21398 CMOS Cookbook £7.76
110p buitd a pro 21539 Design of Active Filters with Expeniments £65.95
180p § fD1791 801 0/0 lverted Bas grammable J 21637 Design of Op Amp Circuits with experiments £5.95
25p 4995p | sound effects y 21648 The Design of Phased-Locked Loop Circuits with Experiments £6.76
112p § FDI792 801 $/D invertsd Bus 21888 Design of VMOS Circuits with Experiments NEW! £5.95
68p 349 21618 FElecuonic Telephane Projects £4.95
52p | FO1793 801 0/0 Tree Bua 21127 How to Read Schematic Diagrams 3rd Ed £4.25
288p ] ..ol 5495p | new Texas R K 21613 How to Use Integrated Circuits Logic Elements 3rd Ed £4.50
76p | FO1794 801 $/0 True Bas instruments ] g
21827 iC Converter Cookbook £10.50
125p e, 3495 8N76477 21696 IC Op Amp Cookbook 2nd Ed £11.25
75p | FOI795 8 0/0 wverisd Bus. | Sound Chip, " 21416 [C Timer Cookbook £8.50
250p side saiec sessp | the board 21801 Insirumentation: Transducers and Applications £8.95
200p | FOIT9T @ 0/0 Trus Bus. rovides 21452 Learn Electronics Thru’ Troubleshooting 2nd Ed. £8.25
109p side saloct 5995 anks 21884 {C Circuits £4.48
99p MINI - 21842 Logic and Memory Experiments Using TTL Integrated Circuits — Book 1 £7.50
EELN  SUPPORT DEVICES switches and 21843 Logic and Memory Experiments Using TTL Integrated Circuits — Book 2 £7.50
230p 6520 a95p | Pots to pro- y 21668 Linear IC Principles, Experiments and Projects 2nd Ed. £7.50
105 § 6522 798p [ 9ram h 21612 © ions & Experi £6.75
130p § 6532 agsp [ various com. 21635 99 Practical Electronics Projects 2nd Ed. £3.75
99p § 6551 1095p binations of 21699 Practical Low Cost IC Projects 2nd Ed. £3.60
140 | 6310 3750 f the F 21687 Practical AF C Data for Engi and Technicl £6.78
150p § 6830 425p 95(:1 llator 21482 Regulated Power Supplies 2nd Ed. £7.50
125p | 5821 az6p | Ns°'5e 21418 Security Electronics 2nd Ed. £4.50
150p § 5gs50 425p ne hot 21821 Solar Heating £6.25
’gg"; 6852 a25p || and Envelope Controls. A Quad Op Amp 21035 TTL Cookbook £7.25
225p | 8212 :959 IC 1s used to implement an Adjustable g"oi’ T"‘T boting with the O 3rd Ed. £4.50
240p 8214 50p N pise Generator, Level Comparator and 1313 TV Typewriter Cookbook £7.60
8216 395p : 21339 Video Security Systems £5.28
a6p I 5994 395p Multiplex Oscillator for even more ver- 21621 Video Tape Recorders £7.80
1;99 8228 395p | satility The 3% x 3" PC Board features a
50 8 g251 495p prototype area to allow for user added
a0 gggg ‘;::v crcuimyAEasilyjprogrammediiolduphicaie 3%;.DIGIT LIQUID CRYSTAL DISPLAY
4 ® | Explosion, Phaser Guns, Steam Trains o
74181 69, 74C20 30p ] ‘ o o ith * ‘ Indi
ML:Igg 50: 74C76 80p g;g; 322:‘, of almos}han infinite  number of other TUNES SYNTHESISER i CrR L o
7415132 ‘79p [ 74C85 ° 145p § MC14412VL 787p | sounds. The unit has a muttiple of appli- R . . -4 b
T3-1350 ia 2 MOS microcomputer synlhasizer of progregrrmmed tnaen lor §O High Contrast Ratio +
V:tg:g? ggv ;:gg; :g:P %ggzlﬁ: :3:9 cations. The low price includes all parts. application is feys. music Daxes ped door The stasdacd dovi ssalat b Wide Viewing Angle 8 E
743153 75: 74€107 1oo: 2804 PIO tash | 2ssembly manual. programming charts, 25 diMarent papaiar 104 classical tooss. e o @ 0.5in. Digit Height )
7418155 6sp | 74C160 110p | zsoacTc 695: and detailed 76477 chip specifications. It total of 25 tunes. @ ULTRA Low Power Consumption
7418161 78p [ 74C16) 145p § 780 OMA 1995p [ runs on a 9V battery (not included). On e ” FEATURES LCD106 .. .. ... ... £6.45
7415163 90p § 74C162 145p § 7BOA DMA 2495p [ board 100MW amp will drive a small imal exlarssl campeassis
raisiga sop | 74c163 145 | 260510 0 29085 | speaker directly. or the unit can be con- | ° mm{m st o e o poner savog LED BAR GRAPH AND
ey gg: LAoN2 :;:s %gg‘sfo'o_o 3e9en | nected to your stereo with incredible § + Soqpentisl mas made ’ ANALOG METER DRIVER
7415175 99p § 74C194 175p | 280ASIO | 3a95p | resubts! (Speaker not included ) * 4 door capabibty whom usod a1 doer chimu :M:l"’;" Nr:“:"a' ;M39‘4h D"V? 10 LED
7415195 87p 4C195 178 280SI0 2 2995p * Oporotien with lunes is Xxiaraal PROM M required (2708) recily for making bar' graphs. audio power
7412221 110p || 72¢903 ‘5: ZBOASIO 2 3a05p COMPLETE KIT ONLAY( £14.99 * Siaghe sapply [+5¥] aperation meters. analog meters. LED Osciliators, etc
415244 175p P&P 67p + V. o Toes: meade: STAR WARS. BEETHOVEN'S STH aué STH. JINGLE BELLS, YANKEE | Urits can be stacked for more LEOs. A super
7415245 325p UNIVERSAL SCR DOODLE, STAR SPANGLED BANNEN, CLEMENTINE, 500 SAVE THE QUEEN. 0 SOLE | versauie and truly remarkable IC
415251 1209 10 W00, WESTIMNSTER CHIMES. ned DESCENDING OCTAVE CHIME PLUS MANY MORE! 15203: u;-cf ?gﬂv £2.25
4 [ 1| ¢ dava 25p
;;tggg; ';g: mg:jg: 90p C106D 400V’ 5A Sale U b0 OC LD £6.95 | Matching red bar display MV57164 £2.25
90y - Data 25p
7415293 120p L2
ooyt [ Wt Ar38910 B
Mng;E :;ov 75164 lzs: an ,p\\‘
74l Op 751 195 @&@ 9
1a1s37s 1a0p | ic ey B oo THE NEW ULN-2232) INTEGRATED MOTION DETECTOR
7318303 133p | 1oM7316 ERET qweet  on The most SOPHISTICATED MOTION DETECTOR available!
7415490 140p ICM72168 75361 350" * Automatic Timed Reset © 100mW Audio Quiput
7415670 ICM 7555 2 THE NEW GI - 120 Hz Rejection - R
75365 295p ND CHIP . jectio! Visible or infra-red Response
M301AN 75451 50p COMPUTER SOU Two Sound Patterns ¢ V4-pin Dual In-hne Clear Plastic Package
tM311 76491 2 75p The amazing AY-3-8910 is a fantasucally " Long Range Operation
LM318 8126 175p powerful sound and music generator, perfect
8728 175p for use with any 8-bit micro processor Contains Combining 121 and Bipolar circuitry. the ULN-2232A Moton Detectot 1s 3 com plex optohinear IC which includes an
8195 175p 3 10ne channels, noise generator. 3 channels of on-chip photodiode high-gain fogarithmic and linear. amps. extensive digital circunry for sound generation and timing
8797 175p amphitude controls. 16-bit gnvelope pernod and tigh-current output drivers. Add on five small capaciors. a speaker and power source and you turn this
control. 2 paraliel 1/0. 3D/ A plus f-the-art dewice into a Motion Detector sensitive to small changes i light level as a function of time
LEDs Toch more Afl m 40 pin DIP Super easy to || DETAILED DEVICE DESCRIPTION AND APPLICATIONS INFORMATION INCLUDED WiTH EVERY ULN-2232A
11209 o intertace to the S-100 or other Busses ONLY £7.601!
T2 13p Oniy €8.50 + VAT, including FREE reprint of
w212 1%p BYTE 79 arucle! Aiso. add £2.25 for 60-page Ordering information. Unless otherwise Mimimum telephone order  address and card no. writ-
111220 12p data manuai stated, for orders under £50 add 50p p&p using ACCESS is £10. if ten clearly. Please aliow
1222 15p Perhaps the next famous composer will not Add 15% VAT 10 total {no VAT on books), All ordering by post with 4/6 weeks delivery on
4 i 3 lece orchestra but, ra ro devi re b [ . include name, 00ks.
TIL22 18p direct 3 150-piece orchestra but, rather. a trio of vices are brand new, factory piime and full ACCESS fud book
microcomputers controlhing a bank of AY-3 spec and subject to prior sales and
SN 7687 7N DISPLAYS 8910s  BYTE July 79 availability. Prices subject to change without
1010 a2p | TBABIODAS FND500  80p notice
402 88, ssp | FnDSIO B0p
021 voop | I 130p | w0567 1289 MUSIC FOR YOUR EARS
402 88p | TLC 75p | DL704 85p § Builer's Electronic Music Maker '™ Kit has a single 28 pin Microprocessor Chip with ROM that has been o
402: 22p ;l S’* 110p § 01707 85p | programmed 1o play the firsi 6 to 10 notes of the 25 popular tunes listed below. Each tune asily be adoressed
4024 50p |’ ;,,9.3, 175p § MV57164 indrvidualty or played sequentially o the push ol 8 bution. The 3 chime sequences sre activat y lime by sepsrate
4025 20p (R 6 325p 225p B cutich closurss. 5o when used a3 5 doorbeil. on® #oor Can play songs while two others will play di t chimea. The ualt
4026 130p R s 375 | ToR has 0 5 watl audio Amp and will run on either 12 YAC or 12 YOC. Conslruction is vary simple. works with any e |
402 ASp 3 SOLATORS 8 or 16 ohm speakeer. o horn spesker [nol inciuded). Tunes can bo remotsly programmed using a single ratary switch
302 ;gp 4 pul st | 10 : ; §‘;" (not included) if desired. Compiete Kit £9.95 240 ¥ Transformer optional.
poie
R on ug: MC16 90w - NEW FROM EXAR: -
4031 195p 10 poie 175p | T 75p The XR2266 Decoder/Sense & Drive Chip for toy : .
033 14se cars that DRIVE LIKE REAL! ONLY £5.45! DEpEETIS S Moeting @tcesl;
403 104 g ' L L 9
i zgo: LOW PROFILE SOCKETS BY TEXAS s,\.‘- This versatile 18-pin dual in-hne IC combines both the decoder and the sense Appledore, Nr. Bideford, North De-
01 Yosm | Bon ;p 18 15p 2ipn 22p and drive functions to cut remote control car circuitry by a1 least a factor of two! von EX39 1RY. Tel. Bideford
4pin 18 '8 25 it ng, ligh i =
o ;;8?, e |o: o n: 8 :;m zs: 2;&4’!5!9. ights. indicators. speed control — all from the new XR2266 at only (02372) 79507. Telex: 8953084.




VOLIAGE

FEATURE

REGULATOR DESIGN

If you've got the DC DTs, Karl Wright comes to the rescue with this

simple design to stabilise your supply

stant DC voltage to a load from a specified range of input

voltages. The basic circuit of the DC regulator is shownin
Fig.1. This circuit is usable over a wide range of input and out-
put voltages. The actual function of regulation is performed
by sampling the DC output of the regulator by a potential
divider, formed by R5, R6 and RV1 and comparing it, via Q2,
with a reference voltage provided by ZD2 and R3, the poten-
tial difference being passed to the DC amplifier, also formed
by Q2. The DC signal then passes to the control section, form-
ed by Q3 and Q4, which makes the necessary adjustment to
maintain the output voltage at the specified value. The re-
maining components, R1, R2, ZD1 and Q1, form a constant
current source, which supplies the collector of the DC
amplifier, Q2, and the base of the control section, Q3. C1is in-
cluded to prevent high frequency instability and R4 is includ-
ed to provide a leakage current path and to allow low load cur-
rent operation.

The function of a DC voltage regulator is to supply a con-

Design Procedure

In order to design the DC regulator to suit the individual
requirement of a piece of equipment, the initial specifications
must be defined as follows: — the output voltage required,
V.= 40V DC, the maximum output current required, |, = 1A5,
the range of input voltages to be used, V.fmin) = 45V DC,
Vi{max) = 60V DC, the operating temperature range, T, =
50°C, T.mar = 125°C and the output resistance, R, < OR25.

The values shown for each of the parameters will be used
in the calculations as an example. The first step is to determine
the parameters of the transistors in the control section, Q3
and Q4.

Vedmin) =V (min) — V,= 45— 40 =5V
Vidmax}) = V{max) — V,= 60 — 40 = 20V
l{max)=1,=1A5

Pt = Vdmax)x [ {max) = 20x1.5 = 30W

By reference to a semiconductor index the TIP29 is found
to be adequate for this purpose. It also has a minimum value
of H,, = 40, which is used to determine the base current of Q4.

Loy 1.5
Ib( = T =
Hyelmin)+1 40 +1

= 36.66 mA

Q3is selected by the following parameters;
Vedmax) = Vo {max) — Vi =20 — 0.7 =193V
la = log = 36.66MA
Ptz < Vadmax)x 1,3 = 19.3x0.03666 = 0.7075 W

ETI NOVEMBER 1380

By reference to a semiconductor index the BFY50 is found
to be suitable for Q3. It also has a minimum value of H, = 30.

So. I.. < leg _ 1.5
" T (H 1 Hpes+ 1) (404 1)30+ 1)
15
=T 118 mA

leg is at least = 2X 3 thus Iy = 3mA and 1,5 |3 Using a
silicon transistor for Q1 will allow the regulator to operate
over the maximum temperature range, i.e. —50°C to +125°C.
As Q1 is an PNP type, a BFX29 is chosen, with an H, (i) = 50
and V,, = 1V0. Therefore, if I, = 3 mA, L,y = I + 1y =
3+ 3/50 = 3.06 mA.

Vzp, is chosenas 2V7.

_ Vapy = Vo _ 271 _
R2 P = T06 703 = 995.56R ~ 560R
R1 = Vidmin) — Vzp; — 45—-27

201+ Loy {148+ 0.06)x10°3

=285.69R ~ 300R

Vznpis not critical, so avalue of 6V2is chosen.

Current through ZD2 must be sufficient to maintain
breakdown, thus a value of 125, which is larger than 1,, is
chosen, inthis case 5 mA.

— Vo~ Ve, _40-62 _ oo o0 A 6k8

| 202 5x10-3

R3

The collector current of Q2 will be approximately 3 mA, so a
BFY50 is chosen for Q2.

RV1 is chosen as 250R and is a wire wound type. | is
chosenas5mA.

— Vo_vbe_vznz — 40—0.7—6.2

R5 = 6620R ~ 6k8
s 5x10-3
Ro+RV] = Yot Veoe _ 07462 _ 5050
s 5%103
So, R6 = 1380—RV1 = 1130R ~ 1k2
C1 = 100nF
R4 = 33k

2




FEATURE: Voltage Regulator Design

L § R2 Q4
ZD1 R3
RS
01
Vin a3
L Vout
T L
T |
Q2
%m > < RV1
z02 G R6

ol
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Fig. 1. (top)} The basic circuit of the DC regulator.

Fig. 2. (above) This simple circuit will feed the
regulator with a smoothed, but unregulated supply.

This is how professionals do it (right). This comm-
ercial power supply unit produces a regulated
output voltage by the same principles as those
on which the above simple design is based.

50Hz

240V

: /[lﬂ/iﬂﬂ

PLIS/60VA

TO ASC 126
Clalsse 4, 10,16,
20(b),. 20c).

It should be noted that with the TIP29 operating at 30 W it
should be mounted on an adequately sized heatsink. Alter-
natively a higher power transistor could be used.

The regulator needs a relatively smooth input voltage.
This can be supplied by the circuit shown in Fig.2. This is simp-
ly a standard full wave bridge rectifier circuit with a large
reservoir capacitance. )

The DC output from the circuit can be calculated by;
V DC=1414VAC.

The ripple output from the regulator is negligible as long
as the ripple from the basic rectifier is relatively small, this be-
ing achieved by using a large reservoir capacitance.

If a high output voltage from the regulator is necessitated,
then the positions of ZD2 and R3 should be interchanged, this
being done to allow the transistor Q2 to operate at low levels
irrespective of output voltage. ETI

100

LOW COST

AUDIO SIGNAL
GENERATORS
(Sine & Square Waves)
10Hz-100kHz
Very low distortion ( *0015%)
Model 146 £41.40
{in Kit form €£35.65) PP £2

g iy

ALSO - WP
Model AO127. Sine/Square, 1 volt into . {e

6000 Dist .02% £31.60 {Kit version «-x - B\
£25.50).sp.p. £1 50 on L Teedvwe
TELERADIO ELECTRONICS

325 Fore Street, Edmonton, London N9 OPE
S.A.E. for leaflets . . . Closed all day Thursdays ... 01-807 3719.
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CALCULATORS.

SCIENTIFIC

" #SPECIAL OFFER
TEXAS T159 together with PC100C
{Complete as manufacturer's specifications)
u £305.00

T _ _
TEXAS/HP Accessories available '
#TEXAS T 159 (Card prog 960 prog steps of 100 mem) £156.50
ATEXAS T158 (Key prog 480 steps of 60 mem) £60.00
#TEXAS PC100C (Printing Unit for T158/159) £165.00
*TEXAS T157 {Key Prog 8 mem. 150 Keystrokes/ 50 Prog Steps) £26.00
For your Texas T158/58 Csiculator
ELECTRICAL ENG. MODULE
LEISURE (GAMES}) MODULE
STRUCTURAL ENG. MODULE
NOW AVAILABLE
#TEXAS TI PROGRAMMER (Hexadecimal Oct) £46.50
*TEXAS T151/1ii {10 mem 32 Prog Steps Stat/Sci) £28.50
TEXAS T150 LCD (Sci/Stat. 2 Con Mems) £23.00
TEXAS T125 LCD (Sci/Stats) £17.00

TEXAS T53 {Sct. 32 Prog Steps-Coa Mem + 80 Prog List Applications book}  £25.00
Make more of your ~
Texas T168/69 Calculator
MATH/UTILITIES MODULE
If you write your own programs this library is for you! Most programs in this library
are designed to be used either on their own or as subroutines of your programs.
‘Appliéations range from utility programs such as printer formatting and large-scale
plotting to advanced mathematical routines.
Module includes:
Prompeer. Alpha M. o Printer F i Superplotter. Sorting. Data’
Arrays. Data Packing. Prime Factors. Hyperbolic Functions. Gamma/
ial d Numbers. N I Distributi Interpolation. Roots of a
L ] grati Differential Equations. Discrete
Fourier Series. Calculator Status. Variable Arithmetic. Module Check.

h o Romb I

#TEXAS T158 with Maths / Utilities £80.00
#TEXAS T159 with Maths / Utilities £186.50
#TEXAS T158 with Applied Statistics £80.00
#TEXAS T169 with PC100C & Applied Statistics £325.00

_

AUTUMN $ALE A
*TEXAS T159 Calculator {complete as manufacturer's spec. master module,
charger, etc). PLUS statistics module and extra set of 40 Blank Prog. Cards with

swallet, etc. ONLY £180

NEW TEXAS T158C*
*Continuous program facility on all 480 Program steps/60 mem even when

calculator switched off £79.50
#TEXAS T158C (complete plus Applied Stats. Module) £99.00
| #TEXAS T168C + PC100C £228.00

"FREE while stocks last with every purchase of HP 3ZE or HP 33E
BATTERY HOLDER WITH RECHARGEABLE BATTERY. Normally costs

£10.38.

*HP33E (8 mem. Pro Sci/$ta) £52.00

*HP33C (as above but con. mem) £60.50

*HP32E (Advanced Sci with Statistics) £38.50
#HP34C (Sci Prog 20 Mem) . £83.0¢
#HP67A (K Prog 224 Steps 26 Mem) £173.00
#HPA7A (Fully prog with Printer) £384.35
HP41C (the newest calculator from HP) £167.43

HP41C Card Reader/ Printer etc. Modules Now in stock

CASIQ FX501P (Sci. LCD Prog. 128 Steps 11 Mem) £47.50
CASIO FX502P (Sci. LCD Prog 256 Steps. 22 Mem) £65.00

- LEXICON LANGUAGE TRANSLATOR
;(With 6 Lang. Module — French/Italian/German / Spanish etc) £115.00
£115.00

Ring Transiator

NOW I:I"S YOU AGAINST ‘COMPUTERS’

CHESS CHALLENGER 7' (7 Levels ot game) £74.00
CHESS CHALLENGER “VOICE" (10 Levels — beginner to Master Plus) The strongest Prog yet in
this serigs — twice as fast as the other challengers. A microprocessar with 128,000 to 160.000 bits
of read only Mem. Over BOOO bits of Random Access Mem. Teaches opening & end game solutions.
Plays against itself. Salves book problems etc — and in addition iT SPEAKS. Complete with Deluxe

piayboard, hand carved men with magnatised base plus Deluxe carry case £170.00
SARGON. The most advanced chess game yet with add on module availability tor other games
) {Our price inc. FREE rechargeable battery pack) £234.70
Super System 3 {as recommended by ETI} £134.75
ATARI TV GAMES £98.50 inc. VAT, Philips G7000 P.O.A
LEARNING AIDS
TEXAS DATAMAN {Number Games-Table learning etc. 5/10 yrs) £18.00
TEXAS SPELLING B (Spelling Games ideal 5/ 10 years) £22.50
TEXAS SPEAK AND SPELL {tor older children 8/ 13 years) £39.85
IDEAL FOR STUDENTS
ALL WITH LCD DISPLAY
TEXAS T120 (Jun Sci + Con Mem) £13.00 |
TEXAS T135 (Sci/Stat C Mem) £17.00
TEXAS T138 (Sci/ Con Mem-Pola Rec Cony Dec Deg conv/ Deg Min Sec) £19.95

GOODS FULLY GUARANTEED PRICES EXCLUDE VAT {(ADD 15%)
Company / Hospital and Gavernment orders accepted by phone
Barclaycerd /Visa/Access accepted by phone
Export orders welcome Aur Freight/Air Post Delivery. Quotations on request

_ TEL. 01-455 9823 __

application

I—séusonv CHALLENGER '8'. The iatest Chess Computer from America now in stock. Prices oﬂ

TS

.22 Cowper St., London, EC2
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SPECIAL PURCHASE

GURRENT
22
RANGES

6200

6100

CHOOSE FROM FOUR MODELS

3% digit autoranging (volts/ ochms)

200 hours battery life (2 pencells)

10amp AC/DC (6220 & 6110) * 1000v DC 600v AC
200mA AC/DC (6200 &6100)

Range hold facility (6100 & 6110)

Unit and range sign (6110 & 6220)

Continuity buzzer (6100 & 6110)

* %% % % %

ACCURACY
6100/6110
0.5% DC Volits
1% DC Current
1.2% AC Current
0.5% Resistance

6200/6220
0.8% DC Voits
1.3% DC Current
1.4% AC Current
0.8% Resistance

6200 £39.95
6220 £49.95
6100 £64.95
6110 £74.95

RESOLUTION
100 wVDC. 1 mVAC
10 wA AC/DC 0.1 oHM
10 mAon 10A. AC/DC

OTHER FEATURES
(ALL MODELS)

Low power OHms Range

Zero Adjust key

Battery Warning

In circuit resistance test

Size 155 x 85 x 28mm. 250g.

* All prices include batteries/ leads
and UK Vat (UK c/p 65p)
* Qrder by Post or Telephone
with Barclay or Access

OR CALLIN AND SEE FOR YOURSELF

Prices correctat 1/10/80 E&OE

OPEN 9-6 SIX BAYS A WEEK FREE
CATALOGUE,
o el oca i
Send large SAE
17%p UK}

Schools, Companies
etc. free on requast

Cubegate Lin;ited

AUDIO ELECTRONICS

301 EDGWARE ROAD, LONDON, W2 1BN

TELEPHONE 01 724 3564

From Mr/Mrs/Miss
{Block capitals please)

Please supply QTY

Models
I/ We enclose (inc!. 65p post)

Chq/PO value

L Or debit Barclay / Access No

D I S S G SRE S SN D G G TS IS M S COw e o SIS
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SILUASH]E electronics

56 FORTIS GREEN ROAD, MUSWELL HILL, LONDON N10 3HN
TELEPHONE 01-883 3705, 01-883 2289

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPONENTS e MEMORY
2 ETS D.RAMS £ p
4027 2.75
4050 (350NS) 2.35
. (8K RAM] 4060 (300NS) 2.39
4116 4.35
£399 c s
2102A 1.09
2102A2 1.09
16N (16K RAM) £499 2112A 2.25
21L02 .98
2114-4045 2.95
328 32k RAv) £599 2035 107
4044-5257 6.93
ALL WITH NEW KEYBOARD BULK PURCHASE
AND GREEN SCREEN 8x2114 22.50
8x4116 29.95
PERIPHERALS 8x21L02 7.00
Service & Assistance available. BULK PURCHASE
Interfaces available are: 16x2114 39.95
X-Y Plotters, Analogues to Digital Convertor, 16 channel interfaces, Bi-directional interfaces etc. R 16x21102 13.00
32x21L02 25.00
EXTERNAL CASSETTE DECK SUITABLE FOR ALL PETS £595 64x21102 45.00
—UK101 EPROMS
NEW LOW PRICE| | 3%, 13.95
£179 INKIT FORM 2532 39.95
£229 READY BUILT & TESTED
£249 COMPLETE IN CASE ROMS
e SRRy . ) 2513 (UC) 5.95
No extras required 8x2114 £22.50 2513 (LC) 5.95
Shi A * Free sampler tage ’ —_ 3
c * Full Qwerty keyboar
* 8K basic ASSEMBLER GPUS
b ¥ b ohhge ’ * Ram expandable to 8K on board E.?XLDE“ 6502 9.50
T e W et i 3 * K(:n.::;rsw()lity tape interface | £14.95 8080 4.75
O B S I . 9900 25.95
TYTWEEWYY S
% NEW MONITOR ALLOWS FULL EDITING & CURSOR CONTROL 6800 5.90
£22.00 Z80 8.95
LATEST STOP PRESS AND PRICE LIST BUFFERS ===
811595 1.25
Send sae or phone for up-to-date PRICES ofallour range of items stocked 81LS96 1.25
81LS97 1.25
811598 1.25
p—=CASES TAPES = MJEMORY EXPANSION KIT—‘ SN74365 52
Available for Unigue stackable tape Suitable for UK101, Superboard g:;igg? §§
U.K. 101, Superboard storage unit. Interlocking expansion using 2114’s each board 3N74368 ‘52
Nascom, drawers. o has 16K ram capacity kit contains: 8726 1.75
Appx. DIM. 17" x 16" Each drawer containing 2 #* On board power supply 8728 1'75
435 X 384 mm C12 tapes * 4K Eprom expansion 8795 157
10 drawers £9.50 * Fully buffered for easylexpansmn 8796 1.57
PRIGE £24.50 § drawers £85.35 e :(1,(3 pin socket £99.95 8797 1.50
P. packing £1.50. Single drawer £1.10 i 16K|kn £139.90 8798 1.57
PRINTERS pess BAUD RATE GENS sy
) MC14411 8.75
* MM5307 8.75
TX-80 £375
EPSON TX-80 £375 UARTS
Dot-matrix printer with Pet AY-5-1013 3.45"
graphics Interface: Cen- AY-3-1015 3.98
tronics parallel, options: PET MM5503 4.75
Apple and serial. 6011 3.55

' BARCLAYCARD
P&P 30p
credit fac

VISA |

102

| Please add VAT 15% to all prices. Postage on computers,

. Place your order using your Access or Barclaycard. (Min. tel order
ilities arranged.

printers and cassette decks charged at cost, all other items

Access

We wekonae Wwees

£5). Trade and export enquiries welcome,
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G ree nba n k ) _ ITERMS, VAT. CWO. Cheques elc payable to Gresnbank Electronics and crossed. VERGBOARD
Add VATTln all prices al 15% excepl where stated otherwise. Post elc: (UK 35p 0.1* Pitch with copper
" +5p VAT = r order. Export: M i o e
Greenbank Electronics ‘ EZS.’;] ’ 40p) pe Export: NO VAT but add 35p (Eirs]. 75p (Europe) and 2471 pack o 5| T4p
Dept. T .50 elsewhere. Access. Barclaycard. Visa. 1glsphoned orders accepled. %
(Dept. T11E} 92 New Chester Road, New Ferry Aol Y p p 28 X W 53p
Wirrsl, Merseyside L62 5AG . (Polys. universities, govl depls, etc can telsphone their orders for immediate M7 X5 62p
(Tel: 051-645 3391) despatch on account.) 2 X1 £1.86
; 37X 62p
M os These cut prices for Amateur Ysers and Export. Note: industrial ussrs — quantity | 200.0 kiz €292 Jxs 69p
prices avaiabie. Moslly Motorola, RCA 204.8 kit 3 x| £2.40
o 18 a4z 80p W95 €197 | M0 en5s | 4531 glas | BIMKe £3.%2 R LU
P . . ; i p “ Painboard
w0t 25p w3 90p 0% £187 | 4l ez | 32 gl f B2 3.2 ‘“[,m strips]
uUv 140, UV 141 W@ 2% | 4 s0p | 497 €595 | 441nvP £1493 | 453 gsen | S12SKE oe | .
g 4006 95 s £263 | 008 €192 | M5V 524 | 536 £3ee | 4SS0KK .85 f s s9
- 407 18p | 45 €110 | 4090 €200 | Mz £se6 | 48R ezsqo | |UOME 362§ Sy e
. 4008 80p 047 LTI 0100 €192 | 431 £1230 | 4538 g | 100 £3m Termal piss £1.50/500
- 4009 40p 4048 7 101 €169 | IV £5.40° | 4639 97p 1.280 Mz fa.2 ¥-0 DIP board €17
i i 010 50p 449 45p 102 €367 | M0 €381 a4 €119 1.8 M aed P wraasboard £291
a1 25p w00 asp W €367 | 481 cam | 4543 grsn | B2y e Spalface cattwr 93p
w12 18p 4051 80p 40104 €185 | M61 £383 | 449 ge3p | 2000 MR 362 ;
= 2.097152 Mz £3.23 P insertion lool  £1.28
013 sop w2 8op 0105 gres | e A4 53 ges | ZOETEZ P
— i 4 — 4014 4053 40106 92) 4490FP  £4.20 4553 £4.50 2
e R e — W e | 0N e | w0 erze | wow eane | e eas | 2 ea | | ety
il = ’ 4016 45p 055 £255 40108 €754 | 4500  £6.95 | 4555 8 31:5.0.:"1 ‘[—ig -
P o - , 017 4056 £255 40109 €1.28 4501 29 4556 2p - i
& 3 _J ] ] w018 :g: WS £9.23 40010 €300 | 4502 €120 | 4557  £3.86 3.2768 W €.23 OiL SOCKETS
X [t 2 015 15p 00 210 Ol £177 | 1 dop | 4588 fizs | lStme 1SS 8/14/16 pin
00 99p 0621 €10.00 060 €154 | 4505 €571 | 4550 £A.38 }gm‘“ Sg DY -‘:79“29“3!1
» 2 €100 4063 £190 | 40161 €154 | 4506 50p | 4%0 250 - -
Two easy to use units designed for both the professional and 072 £1.00 4066 55p 0162 £1.54 4507 55p 4561 81p :g." ag’ T 18p/20p/25p
amateur UV-prom user 4023 27p w067 €7.21 40163 £1.54 4508 £2.90 1562 €5.60 096 M 3 /28740 pin
4028 b 4068 27p 0174 €154 4510 99p 4566 €1.59 4.194304 x ©3.23 30p /40p/50p
Features 025 27 4069 27p w181 £5.03 11 g150 | 4568 Ezas || 44339 £1.28 24 pin Textool levar type
@® Canerase up to 14 proms A6 £3.25 :g;? 20p 082 £1.9 4512 sop ,g?g €250 :xm &g i zere insortion force €8.50
] : w1 s 25p | 4%z £241 | 4514 £265 | 4 40p i S e =
@ Special short wave ultraviolet tube. _ . s ap prits 250 0% 24l s B 580 A 49152 WU an EOGE CONNECTORS
@ Erase time variable between 5 and 50 minutes in minute steps pris o5 073 25 Wi £327 S5 £1.40 581 €262 5.000 Mz £3.23 43 way. 01" pich. wire
(preventing over exposure which may shorten prom life) 4030 Tap 4075 25p 20208 €754 517 £446 582 £1.14 5.0638 Wiz €323 wrap. polarizing stol pin 37
@ Sliding tray carries proms on conductive foam. 4031 £4.31 06 £1.07 40257 £2.3) 4510 £1.00 4583 90p ;:2“ Ll g;’ (s)m'nlul i'“ﬂ‘"zX‘Zzl U-';
@ Safety interiock switch prevents the timing circuit from operating 032 £1.31 4077 29p 4160 38p 4519 80p 4584 a0p s e&: 2: ouble sided [2X42]E4.)
‘tehi ; am3 €263 w29 | 416l 9 520 €100 | 4585  £1.27 000 . ————
and switching on the tube with the tray open 3p
) ng on tk 8 0¥ £200 408 27p | 4162 98p 21 250 | 4591 £244 | Blemu £2.23 TIMER ICs
@ Mains On" and "Tube On' indicators. w5 ELI0 w82 21p | 463 osp | 452 €1 | 4598  g298 | Ge00MM £3.23 | WESS/5%  29p/4%p
@ Smart textured case. _ 2037 £1.99 4085 €135 4174 90p 4526 £1.08 459 €695 6.55360 Mz £3.23
@ Complete instructions supplied. 4038 £1.20 4085 £1.35 45 65 4521 £150 g0 £175 7.000 Mz £3.23
Supplied complete with mains plug and flex w e :Dol;; £291 | 4194 £1ip | 4528 €120 et o ps)
. £1.00 80p U8 £9.37 4529 £1.30 i Y 84p
Model UV141. Price £77.70 W €159 094 £250 9 £937 4530 00 7.86432 Wiz >3] 3sp
; 5 ! ) : 8.000 Mz £.23 UA 741 [Texas] 2
Also available without timer as 3.380608 M 021 el
i 6867237 M £323
Model UV140: Price £61.20 74C] [ gn(uem paluen grfmes ool onec oz |soorwoosesy
MO8 e TS £1.98 | 14005 €153 ) qacer 6501 | et i [ttt
74C00 28p | 7486 67p | 740173 93p | 740906 57p | 740028 €301 ¢ e, H
78002 28 : 10.245 M £323 NSB 5881(05)  £5.75
= P | 74089 €462 | 740174 93p | 740907 57p | 11co28  £17.90
Tex M icrosvstems T4C04 28p | 7490 89p | 74C175 9% | 008 €100 | 7con 61790 | iyemme ] Y
y 322’.‘.'} §:; 74083 89p | 740192 £115 | 74008 £1.69 ’ 000 Wtz 3.9 LED DISPLAYS
4css £1.08 |74C193  £1.45 | 740010 €7.45 ! ;
00 o 00 7414 aop | 80095 85p | 12,000 iz e | oo
UOWT €127 | 140195 £1.08 | 14Co  €7.38 | g i
EPROMPT UV ERASER | 2| Cis  cas) MG £7d6 | 1oz €139 | soray prid TS (it S
e — . 74030 28p | qa0i51 €255 | 74022t £1.41 (7409 £1.46 | gocus 92 . ¢ FND 500/560 f
74032 28 p | 16.000 W % ) 500/ £1.20
p| 7aCi54 €381 (740285 £2.98 | OIS €145 | gagng 620 | 15,000 e an
. 4042 95p [ 740157 £2.29 [ 740313 £1.79 | 740918 €1.10 | sprzg €290 | 19437 M an LIQUID CRYSTAL
14c48 €143 | 740160 €149 | 740370 EL.79 | 740921 €£17.07 | 8830 £2.90 DISPLAY
4073 57 - 20.000 MHz £152
. P 740161 €115 | Tacs0t 57p | 740922 £3.78 20,1134 WHz i3z 4%0.5” Digits 40 pin DIL
% 4c7e 59p | 740162 €1.15 | 740902 79p | 740923 £3.86 25,600 MKz 210 £9.95
. 7.0 £
5 mopuLaToRsy | SWITCH w2t CLOCK CHiPS
. 77648 M2 an AY-5- 12240 £2.60
A low cost alternative to the above erasers (UV MODE PSUs aecoMu €32 | Mk s0zs £5.50
! UMITH E36 UNF Ch.36 Vi- 0o o
140/141) claimed by the manufacturer to erase | somMoaiite €250 § 5715 su/1m £69.90 Hees ;
. . . - N SI0n .
up to 32 chips in 15-30 mins. This is the cheapest | motuiaor wite nanswian | 4o, > 12/ 12k = LS00 E3 23 SINIDECADE
eraser we have seen. The unit has no timer, power |} llorcomplars sie] €470 § 550915 577204 £99.20 MK wggt;ums
; ; UMIZE3 M Sound Sub- | o7 a2t s0/10A. 129728, —12V/ 2 -
switch or safety interlock switch. The user places | carier wosutator €250 ¥ 5491 : T MKS038/3 €150
ips into | i i )
up to 32 chips into loose conducting foam in the MICROPROCESSORS | UV PROM ERASER DATA | tow: in this section an data books
erasure tray (16 -along the base, 8 on each side). wHo £61.20 are s1ub|em t: 0% \:AT. For pastage
N B . S a1 3
The chips are held in place by the UV tube which U R GDAROS wows " ULALD £711.70 - Eluml‘:“| :’I"': ”“1';" s
. N . . rojecia Index /2.
sits in the tray. (Unlike the UV 140/141, no 114 5 203 qo fibroglass, 6807 PV e T B o Tywagie Linraries £1.50
. h ) goid plated 2dge connector. ’ 650 COSMES 0; k (RCA] y
special precautions have been taken to prevent the uered SN GUTS.0 | (BN T g e o e e o £4.95
seepage of UV light, but the manufacturers state SC/MPEratepgurg [ £9.40 5820, 6821 P €396 2MZ5 £3.95 mac ey Mealiaf | €75
S g p . o b . ©20 page ‘A Guide am
that “‘Incident light from this device is quite safe at WK E8%0 el e Qe ol TN WIBL Saforance Guids Mationa £3.45
i i )y : . Dats for 4116 Mook
distances above 12 inches'" ) il ,G}m“ T » 5 GAT G s E;m:;ms'l’ owk] gg:
. E EPADM Programmer £7.95  Thompson 196364E€£11.50 154 dala for Il y
(Dimensions — 325 x 64 X 38mm) {2708s] €9.00 | 6520 PiA €622 AYSIOIBUNTTAIGZ €400 § 20 0age daa for s’ni,::“.'f(ﬂfzn';,:f]m' LHET] 23:
R 4% PROM board (5204s] 6522 £7.95  AY51013A €470 {100 page COP 1802 MPU User Masual {ACA| 450
EPRUMPT ERASER o Prlce £33 56 £9.40 cMos AY-3-10144 £5.60 c45 page Fixed Polal Braary Aritimetic Routines for
. . $4 PROM board {2708s] oM P oy eesa YIS £5.60 COSMAC 4.50
2 AN board [2162 I'“ COSMAC COP 1802F £10.85 CHAR. GEN. KEYBDARD dluglq; Floaliag Point Arithmetlc Aoullnes for
gLub ENCODER SMAC [listings excluded| £4.50
5204/2708 PROGRAMMING SERVICE: £7.50 e g0 | 5w soten 975 | c13yag COSMAL NP Proact e JGH 75
i 03 - STATICS (Mosily 450nS) MK 2302 £1528 | ©I5 page COP 1602 tnstruction Summary 25,
each prom. (Price does not include prom, we Bk £9.40 | 2i01-25614 £2.25  R0.-3.2513 [5v Uppercase] £6.00 | 70 page Understasding CMOS [CA] 150
accept handwritten / typed source code — must be | ::g;;::'::f:m-‘» 0% | 201l €1.20 DM BG7R CAB/BWF £14.27 | 1 page COSMOS Pocket Selection Buide [RCA| 25p
: . 2011256 x4 £1.95,  AY.52376 .75 21 page COSMOS Bigite Integritad Circuits |A
hexadecnmal)‘ [ PSD .4 120, —12v ::;:1 o : A cai2s £9 cZ1 page ligitel Integreted Circuils |RCA} 59
PROM WASHING SERVICE: 50p each prom o, .5, gn:;;ltl(‘us_ma g:gg INONfor 78011 x 2708, £14.95 e e
ISBUS 1.1 13 siot back | o1k x4 £5.50 X TAYBASK lor 260 |2 x 2008 Tls contains all he data we can obtain on the 280 CPU
board £11.50 4118-1Kx B £15.50 4 wigL lor SC/MP 4 x 2708) and refaled chips. and the 280 Programming Manual.
N EW co M PUTE R B 0 A R D s I‘i?u:( ::":“lﬂwnl. Epoxy NAMICS £49.9 Depending on our own supplier. the data is eilher loase
. - oo | MG coss o s | S e b e e
The following computer boards have been added to MK 48162K x 8 052 s s S50 Same it arwalion os e pesce s cremerearios
the range for use with the Z80 (11 4%x203mm 180°CPU IZ‘MMZITO £9.90 UV ERASABLES e ( lntg and systems 1 often Inclused. .
fibreglass with gold plated edge connector). LD i eSS Loy L gl;x;";':-s;;;";l' wailable o 9
IP2 8line opto isolated input board £9.40 {Add €1 l“,,qm:l‘mu version of  2716/2536 2K x B single Sv 1K Elekior Juniar 1x2708 £19.95 ©50-page Finita Stale Fantasivs {Cartaons petting
8 any of ihe above 3 chips| £17.95  1%KELBUG |3x5204]  £35.00 programming ow human ievalj Mairix Press) £2.00
OP2 8 line relay output board £9.40 T LI 2532 4 x 8 (5] £47.00  ETIBUG | (1X6204)  E14.
SI0 RS232 serial interface board £9.40 SC/MP Il Az €10 PROMWASHING sach Prom ETBUS 2 (1x5204)  £14.95 | €175 psqe Homa Camputers: Baginnars Glassary and
MXD2 16K dynamic ram board £9.40 e il S0p (430p+VAT]  SCMP/KB(1x5204 €145 Guida by Miller and Sippl (0K Tithium] £4.95
741LS 4521 28p | J4IST6  40p | 7418125  6Op | 7415163  £1.18 | 7415240 €2.36 | J4IS283 £1.92 | 7alS3TS . €1.607
z med 74528 48p | 741578  40p | 7418126  60p | 74ISI64 €114 | 7a5241 €2.32 | 7415290 €1.28 | JALS3TT €212
s P Ec l A L o F F E R 7415800 14p | 74830 22p | 741583 €115 | 7415132 95p | 7ALSI65  7Sp | 74lS24z £2.32 { 7415203 €1.28 | 7418378 £1.04
741501 14p ! ;ﬂlggg 27p | 741885  £1.18 | 7418136 :gn 45166 £2.26 | 74L5243 £2.32 | 7418295 g:g 48379 €215
g : 741502 16 AL 39p | 74586  43p | 74LS138 P | 7415170 €288 | Talsz44 £1.70 | 7a0S298 €1 TS 8sp
(Subject to stocks) 41503 \Bp | 74537  39p | 7aiss0  60p | TaISII9  85p | 7SI73  £1.05 | 740245 €350 | 74lSied €240 | IS Bep
No monthly accounts for these prices: a4 l6p | 74LS3B  39p | 7alS91  £1.04 | 74SM5 €108 | TALSI74 €106 | 7415247 €190 | 7415025 €280 | TSN £2.30
741505 20p | 7480 28p | 7alsm  89p | 7ASI4T €170 { J4LSI7S €100 | 7aLS248 €0.90 | JS36 £294 | 741S303  £23v
each per8 141508 22p | 7432 S8p | asey 89 | THSIE LT3 | WLSIB! €398 ) TS £1.90 | Taksa] iz.ag mggss £2.18
. 740509 22p | TUSAT . 90p, | 741895 EL16 | 74i8151 p | 7405188 €298 | 7ais25) €1.38 [ 7415347 €148 | 7415396 €215
2114 (450nS) — 1K x4 £2.99 £22.40 4810 zu: 74548 €1.20° | 74596 €1.16 | 415153  T6p | TALS1%0  £1.40 | 7415253 €1.42 | 746SMB €1.86 | 7T4S38  £2.76
2708 (450nS) — 1Kx8 £5.25 £39.60 | s Zzp |Tas8s €120 | TaSio7 dap | TASISY €LT0 | TSI €140 | TaLszs? EL10 | LSS f228 | S 230
HLs12 23p | 74851 24p | 743108  S5p | 74(S1SS p | 75192 €1.30 | 74LSP58 £1.46 | 7415353 £2.28 | 7S5 £1.50
2516/2716 (450nS) — 2K X8 single 5v 74513 :m: 74554 28p | 7ASMZ  S5p | 745156  96p | 7415193  £1.30 | 745250 €1.60 | 745365 6Sp | T4SM7  €1.44
£12.00 £88.00 | s Tp | TS St | Tasiid SOp | TOSIST TR | TASIN ELS6 | TaLSZl €450 | TaiS36e &5 ;usgzg £1.80
- 141815 30p | 74863 £1.50 | 748114  50p | 74(S158  96p | 7ALSIOS  £1.36 | TALSZE6  52p | T4US367 p | TaLS £1.82
4116 (250nS8) — 16K X 1 Dynamic 74520 20p | 4S8 46p | 741S122  70p | 7aISI60 £1.28 | T40SI%6 €100 | 7418273 €2.04 | 14(S368  66p | TISKY  £182
£3.99 £30.40 | s 22p | TalS74  a1p | 7A8123  70p | 745161 98p | 741S)97  £1.40 | 745275 £2.50 | 745373 £1.80 | ALS670  £2.08
74526 agp |7as75  asp | TalSiza €1.80 | faSiez €138 | 7a5221  96p | 7415279 66p | 741378 €1.95 j
e ~
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HI-FI SYSTEM
OFFER

This month we present the biggest and best ETI readers’ offer
ever — a complete hi-fi system. We've torn up its normal price
tag of over £300 and slapped on our own — £279 including
VAT and postage. Available only to ETI readers.

The system, imported by Videotone, bears a with moving coil input, an AM/FM stereo
name unfamiliar to British Audiophiles — tuner and matched cassette deck with
Seoum. The loudspeakers bear the familiar Dolby NR (naturally) and selectable bias
Videotone badge. and equalisation. A pair of the excellent

Videotone GB2 loudspeakers completes the
What do you get for your money? A system. Just look at the technical

slimline 30 W per channel stereo amplifier specifications.

gt

b -
MENTOR SRCOR

. |
- |

TUNER SPECIFICATION
FM Section — Tuning Range 87.5109 MHz  Sensitivity IHF/75R 0.8uV Selectivity IHF/200 kHz 95 dB  Capture Ratio 1.2 dB
T.H.D. Mono 0.08% Stereo 0.15% SIN Ratio Mono 85 dB Stereo 80 dB '
AM Section — Tuning Range 525-1650 kHz Sensitivity IHF/75R 10uV Selectivity IHF/75R 45 dB T.H.D.08%
Dimensions 430(W) x 285(D) x 184(H) mm O
FEATURES: 0.8uV (9.3 dBf} FM sensitivity; New MPX circuit with pilot signal cancelling improves FM frequency response up to
18 kHz within 4+ 1dB; New FM detector quadrates FM S/N

AMPLIFIER SPECIFICATION
Audio Section — Output Continuous RMS driven at 20-20,000 Hz 8R 30 + 30 w Peak Output 100 W + 100 W T.H.D. at
rated output 20-20,000 Hz 0.03% Frequency Response 8 —60 kHz S/N Ratio Phono 1 (MM) 82 dB IHF “A” Weighted
Phono 2(MC)70dB Aux102dB Input Sensitivity Phono 1 (MM) 2.2mV/47k Phono 2(MC)0.2mV/0.1k Aux 125mV/50k
Speaker impedance 4, 8, 16 R
FEATURES 30 W + 30 W Output power at 0.03% THD from 20Hz to 20kHz; Quickest electronic overload protection circuit
with Green (normal) Red (protected) LED indicator; Super low noise EQ amp for moving coil and moving magnet cartridge; Tape
dubbing facility - 12 dB/Oct subsonic filter.
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CASSETTE RECORDER SPECIFICATION
1. Frequency Response (Dolby NR OFF)Cr O2 Tape 30—16,000 Hz FeCr Tape 30— 16,000 Hz Normal Tape 30—15,000 Hz
2. 2. S/N Ratio (From Dolby level) Normal Tape; Flat 52 dB Weighted NR OFF 53 dB Weighted NR ON 62 dB Fe Cr & Cr O2 Tape;
Flat 56 dB Weighted NR OFF 58 dB Weighted NR ON 67 dB 3. Harmonic Distortion (Normal Tape)0.5% 4. Cross Talk 1 kHz
55dB 5. Erasure Effect 75dB 6. Bias Frequency 100 kHz 7. Wow & Flutter Weighted 0.05% 8. Fast Forward time (C- -60)75 S
9. Rewind time (C-60) 75 S 10. Input_Sensitivity LINE 60 mV MIC 0.25 mV DIN 8.25 mV 11. Output level 01 V
E—Q & BIAS SELECTOR Equipped with EQ & Bias 3-position selector switch that can always keep the best recording and playing
conditions for any'tape used.
PEAK INDICATOR Generally a VU meter can't respond to transient sounds, so it can’t indicate these sounds accurately.
The peak indicator indicates them precisely, so preventing distortion and making an overall better recording.
FEATURES: Dolby system front loading stereo cassette deck; New LED VU meter indicating peak level; Selector checking
recording & playback level and output level;—Full auto-stop and memory function; Output level control volume; FET pre-
a_mplification; 3-position selector of bias and E.Q.; Built-in Dolby NR circuits; Recording mixing facility; Low wow-flutter and
distortion; Electronic timer stand by protecting pinch roller.

GB2 LOUDSPEAKERS SPECIFICATION
Type: Port loaded, two way, floorstanding/bookshelf model. Recommended Amplifier power: 15-40 W. In general they need
between 10 and 15 W RMS per channel forevery 1000 cu ft of room space. Impedance: 8 R nominal. Frequency Response: 50 Hz to
20kHz £ 5 dB. Efficiency: 8V8 gives 90 dB. Distortion: Less than 1% 60 Hz to 20 kHz for 5 V input. Finish: Teak foil with black frets.
Size: 19" high, 10” wide and 11” deep.  Weight: 22 Ibs each.

® Amp has moving coil input!

® Peak power delivery of over 75W per channel!

® Tuner has high sensitivity and selectivity

@ Cassette deck uses accurate LED indication

® Guaranteed system compatability for clear
sound

r---------------------l

i Please send me. ... .. . .. Seoum hi-fi system(s) :
I I enclose a cheque for £.. ... . . .. (E279 per system) |
l Name ... . |

|
: Address .. ... i
P |
] |
| Send your order to: Modmags Ltd. (Sales Office), |
J 145 Charing Cross Road, London WC2H OEE |

h----m!ﬂ---------------l
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WE HAVE ALL THE NEW ATARI®
VIDEO GAME PROGRAM™
CARTRIDGES.

+
AR 586 v

oy “""'"!"'.“ rl I Jl J ,|||
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TELEPHONE FOR FREE COLOUR

BROCHURE 01-301 1111

"lmml|| W 'nmmm A ‘ "lmmﬂ‘l 'm‘m ul

COMPUTERS

NEW RANGE
AVAILABLE
AUGUST 1980
We specialise in
computer chess
machines & stock
over 13 different
modeis from
£20 to £300

Available August 1980

This is the most advanced TV
game in the world.
Expandable

next year into a full
microcomputer.

COLOUR CATALOGUE
AVAILABLE WITH
DETAILS ON ALL THE
CARTRIDGES

TTRBEE e 1
Bt —sCa arist ]

£173.87 + VAT Send for further details.
RADOFIN

TELETEXT

106

COMPUTER

Plays 1/2/3 or 4 Hands
Problem Mode

Audio Feedback
Instant Response
Auto scorekeeping

BRIDG EﬁACKGAMMON

5 COMPUTERS

' OMAR1
OMAR 2
CHALLENGER
GAMMONMASTER

From £38 to £108. Send for further details.

LEISURE

*CHEAP TV GAMES

I DRAUGHTS

COMPUTER

~ % Solves Problems
* Rejects illegal moves
2 level machine
£43 + VAT
4 leve) machine
£77.78 + VAT

* AUTO DIALLERS

* CALCULATORS

* DIGITAL WATCHES
* PRESTEL

* HAND HELD GAMES

.- e b

I8N 51U

SILICA SHOP LTD., Dept. ET111
102 Bellegrove Road

Welling, Kent DA16 3QF

Tel: 01-301 1111

HAND HELDS + CARTRIDGES
ATARI- ACETRONIC
PRINZTRONIC

RADOFIN - DATABASE e1c.

We keep a full rangel
Send for cartridge lists stating which
machine you own.

MAIL ORDER SERVICE — Free postage & Packing

TELEPHONE & MAIL ORDERS - accepted on

Access * Barclaycard * American Express * Diners Club

CALLERS WELCOME — at our shop in Welling — Demonstrations daily
Open from 9am-5pm Mon-Sat (9am-1pm Wed)

GUARANTEE — Full 12 months + Atter Sales Support!

* TELEPHONE ANSWERING MACHINES

Add on Adaptor

£199 : var

27 TUNE
DOOR
BELL

We have comprehensive brochures on all products. Please jet us know what you are interested 1n and we will send you detailed.brochures AND our own

32 page-catalogue covering most games on the market.
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QUALITY DOES NOT HAVE

TO COST VERY MUCH!

GEC STEREQ
TUNER/AMPLIFIER

4 wave-band sterec tuner
amplifier by GEC

* MW/LW/SW/Stereo FM radio

* 18+ 10 watl sterso smplifier
* lnputs for PU. tapa in/out

Supplied as two assembled units as lllust-
rated — aasy to connect, On demonstration
for caliers.

{UK Pasl
stc. £1.25)

O Qe

SCOTT T516 STEREOQ
FM/AM TUNER

HIGH QUALITY STEREO FM/AM
TUHER BY SCOTT OF USA.

Overall siza 5” x 14%" x 12“. Brand new ond lully

guaranteed at a spacial low price.
£38.95

On demonstration for callers.
(C/P £1.55)

JVC BELT DRIVE
TURNTABLE

JVC TURNTABLE WITH FREE AUDIO

TECHMICA AT100 STEREQ CARTRIOGE.

* 'S  shaped fone arm

* Balt drive

* 12" Platter « Calibrated counter-balance
weight

* Anti-stalic device

Size 12%" x 15%" Y

{C/P £1.55) £29.95

TV SOUND FROM
YOUR HiI-FI

High quality TV sound converter plugs inta aerial
socket of your FM luner. 9 valt bmary operated
(battery nol supplied). Nolhing to look at . . . but just
fistent

{UK Post sic. 50p)

On Demonsiration for caliers.
|As reviewed in ‘Poputar Hii July 1979) £8-50

Prolessional sound hi-li speaker kits with high
sensilivity [89-2dB). Extended frequency responsa
223 50-20kHz. ‘253" 35-25kHz). Designed snd
made in Scandinavis lo the highest quality. All
supplisd with compiste cabinal plans. tweeters/
trossovers/leads eic. « On Demonstration to
callers,

* Hi-R 223. 30/45 watt 3 speaker 8" system

.................. £43.50 pair
* Wi-F 253. 60/100 watl 3 spnker 8" system
................. £34.50 each
« Hi-Fi 403. 60/100 watt 3 speaker 10” system
£44.50 each
* Hi-Fi 603, 80/150 watt 3 spuklr 8" system
........ £64.50 each
(UK C/P £2.50)
COMPLETE RANGE OF SEAS

CHASSIS SPEAKERS ETC

ALWAYS IN STOCK

ALSO STOCKISTS FOR

AUDAX. GDODMANS, KEF, PEERLESS ETC.

AUDIO ELECTRONIC

PIEZO TWEETERS

Clean sound. very low dislortion twesters. No
crossover required. Suilable up to 100 watts — more
in series.

| Mid-range horn lor disco/pa/groups .. £9.50
2 Twaeter horn for hi-fi/disco/pa .. ... . £6.50

3 Popular hi-fi and disco . £4.95
4 Flat typs hi-f r £3.95
On Demonstration to callers.

e e
STEREQ AGGESSORIES
* BE1305 Hi-li frequency equaliser !:52 95
* 1987 Economy verslon .. .. £49.95

* APM 200 Peak programme meter [lwln mlu]
£39

* MS3219 Twm Scals audio output mater £12 95
* MC350 Tape echo chamber ... ... . £58.95

FREE CATALOGUE

Large range of
speakers/stersophones/microphones/mixers/PA
equipment eic — and much moref

Plus huge range of test equipment.

ALL PRICES INCLUDE VAT

SEND LARGE 17p SAE

ALL PRICES CORRECT AT 1/10/80 E&OE

Cubegate
Limited

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND.

TELEPHONE 01-724 3564 OPEN 9-6 Mon-Sat

ORDER BY POST OR TELEPHONE WITH BARCLAYCARD/ACCESS
OR CALL IN AND SEE FOR YOURSELF

ETI NOVEMBER 1980

Codespeed Electronics

PO.0. Box 23, 34 Sesfield Road, Copnor, Portsmouth, Hants. PO3 58J
SOUND EFFECTS PCB brand new, made for spaceman robot toy. Gives §
spaceman sounds with flashing LED's {speaker not supplied). Entertain the kids for
only 85p. FLUORESCENT REJECT CALCULATORS modern. ten function
calaculators with full memory. Most repairable but no guarantees, £2.50 each
ALARM CLOCK CHIP MM5316 digital alarm clock |.C. With data. £2.35 each
GIANT LED CLOCK DISPLAY non-multiplexed. common cathode display
panel. With data £3.95 each. WRISTWATCH LED DISPLAY tiny, bright
displays for LED watches. Note display is housed in ‘legless flatpack’ package and
required fairly firm soldering. Supplied with data. 95p each or 2 for £1.50.
DIGITAL MULTIMETER CHIP to build an Auto-polarity. 4'2 digit multimeter
(requires additional circuitry). With data sheet. £3.55. 8 DIGIT CALCULATOR
DISPLAY common cathode, multiplexed, 0.1” digits. With data, 99p each
PLASTIC POLARIZING FILTER 0.006° thick plastic film. Any size cut from 1
square inch up to a maximum size of 19 inches x 250 feet. Only 3p per square
inch. SUPER QUALITY JACK SOCKETS gold plated contacts for high
reliability. Mono 25p. Stereo 30p each. CALCULATOR KEYBOARDS excellent
value, 2 for 99p. LM 555 TIMER 1.C. suitable for most timer applications, and is
supplied with application booklet. 25p each. CALCULATOR CHIP NORTEC
4204, four function and constant. With data and diagram. 80p each.
PUSH-BUTTON SWITCHES with 1 n.q. contact {momentary action). With red
button, 15p each. MINIATURE SLIDER SWITCHES wit 2 pole change-over

comacts, 18p each. STATIC RAMS 2102 memories, with data, only 99p each
REJECT LED CALCUYLATORS some repairable but excellent value for spares
Yields lots of parts. £2.50 each. LIQUID CRYSTAL CLOCK DISPLAY nice style
display gives black digits on grey background, could also be used for freq. meters,

dvm’s etc. With data £5.25. PROFESSIONAL QUALITY, CONTROL KNOBS
rotary knobs satin finish black nylon knobs to fit standard %'’ ‘D’ shaped shafts
Coloured snap-in caps also have position indicator line. Cap colours available,
black, white. grey, red, green, blue and yellow. Knob and coloured cap 20p {state
cap colour required). Skirted rotary knobs. As above but has ‘flared nut cover
around base of knob, 27p each. (state cap colour required). Stider Control Knobs
fits 5mm or 8mm shafts. Avaitable in black, white. grey, red. green, blue and
yellow. 14p each (state colour required). QUALITY REED SWITCHES tiny but
senstitive reed switches, ideal for burglar alarms etc. Only 39p each.
RETANGULAR BAR MAGNETS smail but powerful. Purchased for use with
above reed switches, 59p each. REED RELAYS 12vd.c. coil. one —n.o contact
Small enough for PCB mounting, 79p each. POWER RELAYS 12vd.c. coil. Two
change-over contacts, each rated at 10 amps. Contacts solid silver for high
reliability. Only £2.55 each. Relay bases for above relays are 35p each
TRANSISTOR RADIO I.LF. TRANSFORMERS all brand new. May include
several types. Ten transformers for 55p. NYLON CABLE TIES 25 for 35p (ties
are 4'' long). A comprehensive range of resistors and capacitors is now in stock.
ranges as shown below. RESISTORS 1Q to 10MQ, 4W. 5% ELECTROLYTIC
CAPACITORS 1,F 10 470uF. 25v d.c. MYLAR CAPACITORS 0.001uF to
0.1uF, 100v d.c. MULLARD CERAMIC PLATE CAPACITORS 1 8pF 1o
4700pF, 100v d.c. For full range of values and prices see our FREE catalogue
SATISFACTION GUARANTEED ON ALL ITEMS OR FULL CASH
REFUNDED. NEW CATALOGUE (No. 8) NOW AVAILABLE — JUST SEND
MEDIUM-SIZED S.A.E. P&P PLEASE ADD 40p (OVERSEAS ADD £1)

ADD 15% TO THE TOTAL COST OF YOUR
V.A.T. ORDER (INCLUDING POST AND PACKING)

Latch on to binding posts with P

the new HPA-1 package from

CSC. Designed to provide a firm
foundation for a variety of

electronic interconnections, \
complete with insulating

shoulder washers and mounting

nuts. Versatile, too — they

accept bare wires, banana plugs,

alligator clips, spade connectors, &
and hook connectors. There are

five red, five black posts, 20 insulating shoulder washers
and 20 hex mounting nuts. And for large quantity orders,
CSC can supply other colours. You won't find it a bind to
post off the CSC coupon for more details — do it today!

CSC {UK) Ltd, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.

Telephone: (0799) 21682. Telex: 817477
—-----------

PA-1 | Binding Posts | Nett £2.50| Unit price inc P & P 15% VAT £373 1

Please deduct C‘l postage 'rom egach adamonal order

| enclose cheque/PO for £ .

or debit my Barclaycard, Access, American Express card

No Exp. date

or Tel: (0799) 21682 wnh your card number and your order
will be in the post immediately.

NAME = —_ .

ADDRESS _____ ——— - -
CONTINENTAL SPECIALTIES CORPORATION

= 5 = FREE catalogue tick box D

Continental Specialties Corporation (UK) Limited, Dept. 9SS
Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.

OMORROW 'S TOOLS TODAY
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ETIPRINTS

ETIPRINTS are a fast new aid for ETIPRINTS are made from our
producing high quality printed original artwork ensuring a neat
circuit boards. Each ETIPRINTS and accurate board. We thought
sheet contains a set of etch ETIPRINTS were such a good
. L resistant rub down transfers of idea that we have patented the
Shown below is the listing for the printed circuit board designs system (patent numbers 1445171
the last year’'s ETIPRINTS. for several of our projects. and 1445172).
038 Buffer Jan 8C 040B ETI 80 — PSU Feb 80 042B  Touch Dimmer, Apr 80
Moving Coil Preamp Tuning Fork Battery Charger
Process Controller Filter RC Guardian
Coin Toss (Top, Bottom) 182
039A  Hum Filter Dec 79
(oae ot 041A  ET! Audiophile Margo 043 IRGO preamp May 80
ETI VCA eceiver, PSU,
Signal Trace \S/SVOPL?\jte"
039B  Long Period Timer Dec 79 ETI HC -
Rain Alarm ‘Electromyogram 7
Touch Switch 044A  IR60 Function June 80
Flash Trigger Board (Top & underside}
Pseudo Randem 041B  VCM Mar 80 Control Circuit,
Noise Gen Heater Controller Line Transmitter,
Tape Response Meter
Ohmmeter
039C  Function Generator Dec 79 042A  300W Amp Module Apr 80
044B  FM receiver June 80
033 Fuel Level Monitor, Sep 79 PSU & Monitor Amp
040A ETIB0 — VCO Feb 80 Alarm, Screen Controller Drum Synth
and VCLFO Dynamic Noise Reducer {function board)
@
& & —HOW IT WORKS
- SN
&) ;//’q“ i&’»
.',\" «i;o
Lay down the ETIPRINT and rub
W 8 Etprintoad over with a soft pencil until the

pattern is transferred to the
board. Peel off the backing sheet
carefully making sure that the
resist has transferred. If you've
been a bit careless there's even a
‘repair kit’ on the sheet to correct
any breaks!

BUY LINES
ORDER TODAY

Send a cheque or PO {(payable to ETlI Magazine) to
ETI PRINT, ETI MAGAZINE 145 Charing Cross Road,
London WC2H OEE. Price £1.20p.

SAFGAN Presents DT“400 Series from £I 50 + VAT
HIGH QUALITY DUAI— TRAGE 0SCILLOSCOPES
AT PRICES EVERYONE CAN AFFORD
Model DT-410 4" CRT 5mV 10MHz @ £159 + VAT
Model DT-412 4'' CRT 5mV 12MHz @ £172 + VAT V|
Model DT-415 4'"" CRT 5mV 15MHz @ £185 + VAT : —
. SPECIFICATION FOR ALL MODELS 0‘&
« CH1,CH2: 6mV/div-20V/div in 9 col. steps *TRIGGER: Level Control, * S! . :
* BANDWIDTH: 10MHz (DT-410). 12MHz (DT-412) Bright LmZV:UTOOnl\;%RMAI‘.mTeV Triggering " .'
* BANDWIDTH: 15MHZ (DT-415) CH1, CH2 0.5div. EXT Trig. 100mv p.j; ¥
* TIME BASE 0.5us/div-200ms/div in 18 cal steps *Z Modulation . ~-—
X5 Expansion to 100 ns/div *Graticule blue, ruled 8x10div {6.4x8cm®)
X5 Multiplier t0 1s/div *Size: H215mm W165mm D280mm. Weight 4.5kg
« XY FACILITY:  Matched Inputs X=CH1, Y=CH2 PROSE (X1-REF-X10) £11.50 + VAT . S
Orders to. SAFGAN ELECTRONICS LTD. (Goods +15% + £3 P&P)
56 BISHOPS WOOD, ST. JOHNS, WOKING, SURREY GU21 3QB. Tel. WOKING 66836 m DT-400 Series
Ofticial Government and Educational orders accepted or WOKING 69560
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PCB FOIL
PAT TERNS

The double sided main board (copyright Tangerine
Computers Limited) is not shown. The sound effects

board will be shown next month,

A heatsink as described in the Space Invasion article must be used
with the project’s power supply (foil pattern right) or the unit will
overheat and cease operation,

Bottom right: The ETI Multi-Option Board can be used for all five
projects.

Below: Audio Test Oscillator.

ETI
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With our panel transfers, of course. To
look really professional a project needs
a neat front panel, which until now has
been impossible to do at home. Now
Modmags comes to the rescue with
panel transfers containing letters, num-
bers, useful words and control scales
for both rotary and slider pots. Simply
clean the surface to be used {meths is a
good idea) and rub down the appro-
priate transfer with a soft pencil. (but
make sure you’ve removed the backing

paper — some people forget!).
Each

Road, London

sheet mecasures 180 mm x
240 mm and contains enough symbols
for dozens of projects. Send £2.00
(includes VAT and postage) for the two
sheet set to : Sales Office (Panel Trans-
fers), Modmags Ltd., 145 Charing Cross
WC2H OEE. Please
use No.1 for black lettering and No.2
for white lettering, and make cheques/
postal orders payable to Modmags Ltd.

Y

AVOID DANGER from RADIATION WITH OUR RADIATION DETECTOR

Recommended for: Civil
Defence, Fire, Hospital,
Medical and general use

General Information:

Pocket dosimeters provide an accurate, reliable
and immediate method of measuring the integrated
dose of radiation received by those exposed to
ionising radiation. The dose may be read at any time
and in any place, providing a source of light is
available

Principle:

The dosimeter is an ionisation chamber type using
a quartz fibre electroscope as the indicating element.
A microscope is used to project the image of the
moving quartz fibre element on to a graticule scale.
The quartz fibre is mounted on a wire electrode, which
in turn is supported by a high quality insulator. When
the instrument is charged, positive charges distribute
themselves over the wire electrode and quanz fibre
causing the fibre 10 bend away from the electrode. The
fibre will take up @ position depending on the amount
of charge on the system

When the surrounding air in the. ionisation
chamber is ionised negative ions will be attracted to
the positively charged electrode thereby reducing its
charge. The resulting fibre movement will be related
directly to the quantity of radiation producing the
ionisation. The fibre movement can thus be calibrated
directly in roentgen units and the rate of movement of
the fibre will be proportional to the roentgens received
per unit ime.

Construction:

The microscope, electroscope and ionisation
chamber are housed in an cuter skin which may be of
brass or aluminium. At one end of the tubular case 1s
fixed a charging assembly, and at the other an
eye-piece window. These two assemblies are soldered
into the outer case to ensure a hermetic seal

Each dosimeter is provided with protective end cap
translucent window so that the cap need not be
removed for reading.

Dosimeters meet vibration, drop. salt spray,
humidity, water immersion and temperature tests

@ BE PREPARED, EVERY HOME
SHOULD HAVE ONE &
YOU CAN'T SEEIT
HEAR IT
FEELIT
BUT YOU CAN DETECTIT

Features:

& THESE UNITS WILL READ
AUTOMATICALLY THE AMOUT OF
RADIATION IN THE AIR

@ THIS INSTRUMENT IS ONLY A
LITTLE LARGER THAN A FOUNTAIN
PEN

@ CLIPS ON TO YOUR TOP POCKET
@ WEIGHT LESS THAN 3 0Z.
@ CONTAINS THREE LENSES

& FULLY CHARGED, TESTED AND
GUARANTEED REFURBISHED BY US

# BRITISH DESIGN AND MANUFAC-
TURE, RUGGED CONSTRUCTION

@ MANUFACTURER'S LIST PRICE OF
SIMILAR MODEL IS OVER £25

® BUY NOW WHILST STOCKS AVAIL-
ABLE. DELIVERY BY RETURN POST

SECTIONAL DRAWING (i cnmmmmr | ACTUAL SIZE: 115 x 14mm
PROTECTIVE CAP—| ~————WINDOW

i
MARKER SLEEVE ——— ——+— EYE LENS
o
/GRAHCULE
=
i FIELD LENS

POCKET CLIP—— l 'I
1
‘I L CASETUBE

MICROSCOPE BODY — |

Iix __QF_,__OBJECTIVE LENS
| It

IONISATION CHAMBER | QUARTZ FIBRE

1 F—tt+——— _ELECTRODE

— e T
CAPACITOR j )
?' ",L' CHARGING
i i V BELLOWS

PROTECTIVE CAP [ .
(CAPTIVE) | &= CHARGING PIN
“—  FREE
ALL YOURS

oy FOR  RE-CHARGE
1 VOUCHERS

£10.95 WITH EVERY

incl. post paid DETECTOR

Manufacturer's current list price simitar model is over £25

s it Vcess

Mail Order Division

DONDENE LTD.

404 Edgware Road, London W2, England | .E.D.

Supplied complete with
Data and informatipn on
radiation and detecters.

All units are checked and lested just VIEW
prior to despatch by first-class mail in THRU
proper protective packing. LENS
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LEAR SIEGLER model 310 Ballistic printer. Save £400. OUR PRICE ONLY £950 or make
us an offer.

DEC VT52, Used but clean £850.

TERMINET 30 PRINTER WITH TWIN CASSETTE. 30 cps. Standard 232, £700 or offer.
NEWBURY VDU with Keyboard Model 24-80 £350 or offer.

CIPHER VDU with separate Keyboard (No case). Printer, port; reverse video / flashing etc £375
each or offer.

CALCOMP 564 BARREL PRINTER. MUST GO. £650.

CIL PLOTTER on STAND. Ex-Ministry VGC. £850.

FACIT 4001 READER with 2 spoolers 4015. £475 the set. Please make an offer we can
accept

FACIT PUNCH with 5107 CONTROLLER £€250.

DICOM Disk Drive 8'' Ex-Ministry Clean £120 each.

TELETYPE PUNCH in Silent Case £45 each.

ARCTURUS A18D, 16 bit mini. With Data. Another gift £425.

COMPUTER AUTOMATION ALPHA 16 with TTL Input Interface. Massive Documentation &
quantity of paper tapes. And again a gift at £380.

HEWLETT PACKARD 2114A COMPUTER. No |nterface. No data. HENCE £475.
TELETYPES ASR 33 with 20ma Loop £350 each, 232 available at extra cost. KSR as above
£225 each.

TWIN SHUGART Floppy Drives a £450 gift.

A FEW OLIVETTI PRINTERS & KEYBOARD Type Te300 still available — please enquire.

709 DIL 14-PIN
OPERATIONAL
AMPLIFIERS

at 8p each
100 off 25% discount.

MINIATURE
KEYBOARD

Push contacts. marked 0-9 and A-F and 3
optional function keys. £1.75 each. P&P
65p

CONVERT THIS UNITTO A
SUPER BATTERY
CHARGER

Attractive green ministry quality case with
removable top and bottom plates — heavy
duty power switches — high powered resist-
ors to control current — good quality centre
mounted amp meter strip of wing nut
terminals on-fron- panel which can be used
for connecting leads. ALL THIS FOR £3.50,
P&P £2 Four Units £12. Carriage £5

MAGNETOS
Brand New, Boxed
Ex-Ministry
Originally for Ministry arcraft, therefore
finest quality — very reliable
Ridiculous £4.75 each

STEPPING MOTORS
200 Steps. 20 oz/in. torque. 120 volt
operating 3-wire.
£4 each. P&P £1.50

STEPPING MOTORS
200 Steps — 20-0z/in. torque, 12/24 volt
input 4-wire
£12 each. P&P £1.50

STEPPING MOTORS
North American Phiilips. 5 voit 3.3 Amp
operation. 2 wire PPS 0-200 revs per min
0-250 used. Tested £16 each. P&P £1.50.

STEPPING MOTORS
6/12 position with additional where the
rotor is coils. Device can be used as a tacho.
Diagram supplied. Will actually work on &
volts, 12/24 recommended.
£1.50 each P&P 75p or 5 for €5 P&P
£1.50.

BC172 5p
BZYB84V7 10p
BZY8B13V 10p
2N3006  Sp

BC212B  5p
SN76550 5p
i1C7451  10p
MC4001 15p

74C20  25p
74C08  28p
74C10  20p
MC4049 35p

2N5449  5p BC251 5p
2N3053 15p BC171A Sp
TI1S92 10p BFT60 Sp
T1S93 10p 4013 30p
1N4305 sp MC4012 15p 2N3704  Bp  BC337 8p

BZX79C1210p MC4020 7S5p 2N5447 5p BC327 Bp

MONSANTO DISPLAY t type MAN 101A 0.3"' display. £1 each.

REGULATORS —all at 45p each.

MC7805; 7812; 7815: 7912,

MC1496L 70p. TIS 50 — 10p each. MC4016 — 25p each. 74100N — 75p each.
Miniature 4. 7K PRESET. 10 for 25p. 100 for £2.

16 pin DiL Socket 10p. 14 pin SIL Socket 8p.

LED type TiL 209 Red with hoider 10p each

SLOTTED OPT SWITCH supplied with data — normally over £2. OUR PRICE 75p each
ROCKER SWITCHES 2 pole c/o - 15p each.

Spring Action TERMINALS — normally over 30p ea. OUR PRICE 15p each

TOROIDAL TRANSFORMER 0-115V-230V Input; 13.5V-0-13.5V rated 8VA output £1.70
each. P&P 75p

Sub-min TRANSFORMER 0-120-240V Input. 12V-0-12V rated 4VA. Output 75p each. P&P
50p.

L.E.D.s Standard White 12p; Standard Yellow 15p; Small White 8p.

MUST CLEAR
POLARAD SPECTRUM

ANALYSER

5" Display. These are supplied with STU 2
plug-in. 110 45 GHZ.

£95 each

INFRA RED IMAGE
CONVERTER type 9606
(CV 144)

1% diameter. Requires single low current

3KV to 6KV supply. Individually boxed
With data

£12.50 each rar 75p

Infra Red Lanps also advertised
-

TRANSISTOR INVERTOR
115V AC 1.7 Amp Input. Switching is at
20Khz. Quiput windings from Pot Core. Can
be rewound to suit own purpose or unit can
be broken for host of components. Circuits
supplied. £1.25 each. P&P £2.

o

KEYBOARD PAD
Size 3x2%x2"" tigh with 12 Alma Reed
Switches. Blue keys marked in green 0-9
and a star with one blank
£4 each, P&P £1 or 5 for £15 P&P £2

770R used tested

£95 each

EDDYSTONE 730/10 used tested £77.50 each

RXS

DIODES MUST CLEAR

All new full spec. devices IN3063 BAX 13; LARGE QUANTITY OF
1544; 1N4148. 1N3470, 1NA161. PHOTO MULTIPLIERS

100 off £1.50 — 1.000 off £10. all with information, British. Approx. 2"’

window €2 each. British. Approx. 5’
BLUE THERMAL PAPER window £3.50 each. American. Approx. 2’
430ft roll 8%2'' wide

window £4 each. Special American version
RCA £6 each. P&P all phot ttipli

€2 per roll P&P £1.75 3.5% Sl G Gill [P LTIT EE
5

0 24V invertor version. Special
Government Quality vgc

£165 each

——
TANTALUM BEAD CAPACITORS. 4.7uf 25V. 10 off £1: 100 ofi £7.50. 330uf 6.3V 15p

TEXAS Low Protile 40pin IC Sockets 45p ea.

SMALL TRANSFORMER. 240V input. Qutput 2 windings 12V and 24V 1 amp. £2 each.

SO SIMPLE SO SAFE.

Fita push button CIRCUIT BREAKER Small. compact, 3 ratings 0.8, 1.8 and 10Amp State

which one when ordering. 75p each.

AMP METER 2';" dia. Scaled 0-60. Basic 75MV FSD. Complete with external 60 Amp

Shunt. £2.50 ea. P&P £1.50.

MARCONI Signal Generator type TF144H £225
R&S UHF Signal Generator 280-940MHZ USVD £85ea 15p ee.
R&S ATTENUATOR 0-100db 50 ohm. DFR BN18042/ 50

LEDEX ROTARY SOLENOIDS 115V OC. No switch assembly,

DIAMOND H CONTROLS ROTARY SWITCH. Slnule pole
on 10-way. Printed Circutt Mount. Naw 10p ea. 100 off
DELAY LINE. 50 nanoseconds, 3 connections — ground in-out

At 5p

SEMICONDUCTORS

1N4005 — 5p; tN4002

EC|A7 BC‘I57 BC158. BC237 BF197, OA90, OAB1 BC1488
BA154, BA243

At 25p ssch:

TIP31. TIP41A, 2N296, AF139, 2TX341

R&S Power Signal Generator 0.1-30MHZ SMLR BN4100‘ EGS
R&S Direct Capacitance Meter KKH BN5201 120
MARCON} voltmeter TF1041C £30
MARCONI Signal Generator TF144H /4 Light front No Case
€178

R&S Z Graph type ZDD BN3562 £85
EHT UNIT 230V 50cs 25VA 7 6KV £22.50en
R&S SWOB 8N4244/2/50; POLYSCOPE 1 As New £378
STODDART Radio Interference & Field Intensity Meter complete
with Power supply 375-1000MHZ. No linking cable £450
RACAL Signal Generator type 365A AM/EM 1.320MHZ

£175e0
B&K ic Freq. Resp: R, der type 3302 (Beat freq
Osc type 1014 with Recorder type 2304) €350
MARCONI Signal Generator TF801D/1/5
MARCONI Signal Generator TF801B
MARCONI UNIVERSAL BRIDGE TF1313 1/4% £250en
MARCONI AM /FM Signal Generator TF995A/2 €130
MARCONI Carrier Deviation Meter TF791C £80
ADVANCE 1 Meter type T2 €45
OSCILLOSCOPES — wide range from £40ea
The above is 3 very small fraction of the test gear we have avaitable
The prices we believe are fair — you persuade us they should be
tess. We will at least have the counesy to listen. Call and see but
please phone 10 make sure the iterns are still available.

£120en
£80

VARIACS Ex-Equipment. Good condition 8 Amps
20 AMPS
Some 3 phase avallable. Please enquire

£25 ea.
£35 ea.

CRYSTALS
Flat metal case —

50p each.
19.2KHZ; 844.BKHZ: B7G — 10MHZ

LOUD HAILERS. Trensistorised hand-held. no leads. Standard
internal batteries supplied. Howl Switch. €20 ea. P&P £2

INFRA RED QUARTZ LAMPS. 230V 620 Wauts. Size 13% " X
Ya'' dia. €1.50.

BRIDGE RECTIFIER. 2 Amp 50p es.

PHOTODIODE DETECTOR 4" fly leads, 25p ea.
AMPHENOL 17-way chassis mount edge connectors 0.1
spacing, 15p e

1 E.C. Standard MAINS LEAD. Moulded (3 vertical ftat pins centre
oftset} 60p oa.

FANS. 115V 13 Watts. Size 3% X 3% x 1%’ BRAND NEW
£4.50 ea. Secondhand £2.50 sa.

Miniature MOTORS 12V with geared wheel (B'teeth 3/16° dia)
Size 1% X "4’ dia. New 30p es.

MOTOR 12V DC with pulley and integral semwonduclor Speed
Control. New €1 ea.

Size 2'x7/16''x5/16"". New 253 en,

PULSE TRANSFORMER. Sub min. Size ¥2 X §/16 X %'
Secondary centre tapped. New 2(p ea.

MOTOR by Inland Motor Corp DC High Torque. Reversible
Usable torque at 5V. Max voltage 24V £2.50 ea. P&P £2

REMO TV TYPE MULTIPLIER. Two high voltage outputs and
focus. £1 oach.

DON'T TAKE CHANCES. Use the proper EHT CABLE. 10p per
metre or £7.50 per 100 metre /drum. P&P £2
PHOTOGRAPHIC LAMPS. Pear| 23DV 500 watt Screw cap
75p ea. Boxof 12 £5.50. P&P £ .50,

RAPID DISCHARGE capacitors Bmid 4kV €5 each. P&P £2
MYSTERY IC PACK. Some 40 pin — good mixture all new
devices. 25 1Cs for €1, P&P 50¢ You find out what they are and
we will buy the information from o

VACUUM PUMPS — TRAPS, FTC Send for tist

DECOUPLING CAPACITORS

0.05mid. 10V. 0.01mid. 0.047mfd 250V 33k. 330pf All
vatues 100 for €1.50,

E.H.T. Capacitor 600pf BKV 2(p each.

10-way MULTI COLOUR RIEBON CABLE. New 40p per
metre. 10 metres for €£3.

GEC UHF 4-bution tuner £1.50 each.

CENTAUR 115V FANS 4% X 4 X 11" €£4.50 ea.

EX-USED equipment, tested, 60p each.

CONTACTORS. Heavy Duty 24\ DC 5 make €1 each.

GEC UHF/VHF 6-button tuner €2 each.

DIGITAL 24-HOUR CLOCK wit" built-n alarm as used in Braun
Digital clocks. Sitent running. Large illuminated numerals. AC
mains. Size §%2 X 2% X 2% ' ONLY €3.75 each.

50p each BF256C 20p.
TV AMPLIFIER TBA 120 20p each.

(1. ted Circuits
S 7aH74

74H5)
74538
74502

74C00

plate tester version 50p each.
EPROMS 2708 €5.50 each.

at 6p each.

10p each.

HONEYWELL humidity controllers 50p each.

THYRISTOR TIMER. Solid State. 15 secs adjustable [reset) in
plastic relay case. Standard 7.pin base. Series delay 50p each.
MINIATURE PC MOUNT SLIDE SWITCH. Single pole 3 way

BY127 10p. BF181 20p; BD239 49p; 8D241 40p; MA343AT
49p, BO228 $0p; BN233 & BD234 Comp Palr 25W

or. 5t 50p each.
REGULAYOR TBA625. 8 to 20V in

- 80p per

SV out 100MA TOS Con

74C16)  24p

MOTOROLA DUAL in Line 6 pin Opto Coupler 30p each. Gold

SMITHS encapsulated transistorised AUDIBLE WARNING
\DEVICES 4V-12V. Can be driven from TTL 65p each.
ELECTROSTATIC VOLTMETERS. 7 5KV €8 each. P&P £1 50
Other ranges available. Please enquirz

TRIMMERS. Sub min 0.25 to 1.25 pt. 1104 5pf. 7 10 45pf. Al

931A PHOTO MULTIPLIER ia stainless steel container with
window and built-in resistor netwcek. €2 each. P&P £1
RANCO 250V 18A THERMASTATS with Controt knobs

LARGE EX-MINISTRY SPEAKERS. QUTSIOE 15 ohm or
500 ohm Tested. £25 each or 5 for £100

catibrated 50-200 degree C £2.5® sach.

SOLID STATE UHF TUNERS. 20 acs €1 each.

BRAND REX blue wire wraps. 30 metces for €1. P&P 25p
SLIDER CONTROL 500K Log. Single track. Complete with
knob, Length 3%’ 25p each.

TRANSFORMERS

AUTO 240V input 115V. | Ampoutput £1.25 each. P&P £1.25
240V input. Soc. 6V. 1.86A. Sze 2% x 2 x 2, Good quality
£1.50 each. P&P £1

240V input Boc 12V 0.92A Sise 24 x
£1.50 each. P&P £1

240V input 12V 100MA. Size 6C X 40 X 42mm. 50p each.
240V input. Soc. 12-0-12V 50M A Size 53 X 45 X 40mm. €1
115V input. Soc, 5V 250MA. Sice 1 11/6 X 1.6 X 1% 2 for
50p

2 x 2" Good quality
German Class 3300pf; 220nf 250V
Capacitor O 1mid 250V AC

between digits. Good brilbance at

10p oa.

4 D1GIT 7 SEGMENT per digit plus a Higure one 1o the left plus a
centre minus sign 10 the left of the figure one with decimal places
1.5V. 15 connectons £2.50

Some EHT Transformers and Capacitors avaifable Please snquire

TELEPHONES 706 style black grey or blue £5.50 ea. 746 style
black or grey £7.50. Oider style black £2.50 each. Discoloured
grey 706 £4 ea P&P £1.50 per telephone. INSERT can be used as
Microphone / Earpiece {Like used as ir sert in telephone but superior
Qquality) Ex-Min. Brand new wrapped 75p each or 10 for £6.

DC SERVO MOTOR 110V 2.5Amp continuous. Double shatt
Brand new. 4 wire. 4 brush £25 ea. Plus carnage

PC Mount POTS. Wire wound with bnob 200 chm & 10ohm. 10p
CAPACITORS at 5pea — 0.1 uf 400V Smallrec. block PC Mount

MINIMUM ORDER £3 VALUE OF GOODS. MINIMUM P&P £1 — where P&P not stated please use own discretion

£5 P&P or CARRIAGE and VAT at 15% on total MUST BE ADDED TO ALL ORDERS.
CALLERS VERY WELCOME STRICTLY BETWEEN 9am-1pm and 2-5pm Monday to Saturday inc.
BARCLAYCARD (VISA) and ACCESS taken. Official orders welcome.

CHILTMEALD

NORWOOD ROAD, READING

LT

— excess refunded. CARRIAGE ALL UNITS

TELEPHONE NO. READING 669656

(2nd turning left past Reading Technica! Callege in King's Roac then first right — look on right for door with 'Spoked Wheel ")




GAMES GOMPUTERS

DATABASE GAMES COMPUTER. Entertaining and Educational,
14 x programmed cartridges available. Database games computer
(inc. 1 x cartridge) £62.50

Cartridges

STARCHESS. Chess game displayed on your own TV. Absorbing
game for two players. Can be used as conventional chess game, or
as intergalatic Space Battle.

Starchess (Complete)

DOOR TUNES. Door bells that play 24 different tunes.
(popular/ classical)
DOOR TUNE

COMPUTE-A-TUNE. The exciting new musical computer. Fea-
tures: Tune memory, 10 x musical effects. 4 x built-in tunes. 2
octave keyboard.
COMPUTE-A-TUNE ... ...
COLOUR CARTRIDGE. A TV game played on your own TV.
Three programmed cartridges available, giving up to 10 x different
games per cartridge.

COLOUR CARTRIDGE {with ten game cartridge)
CARTRIDGES from

We also have a limited number of Six Function B/W and Colour
games, from £6.00

We also service Video Game Computers/TV game etc.
(Industrial /commercial or hobby).

All prices subject to V.A.T. & P.P.
For further info. (Brochures, etc.) Please send S.A.E.
Trade/Bulk enquiries welcome

BRAINTREE MICRO LEISURE LTD.
92 MANOR STREET, BRAINTREE, ESSEX
Tel: 03763-28196

SOUTH WALES

FOR TTL, CMOS, LINEARS, DIS-
CRETES, PASSIVES, HARDWARE.
TOOLS, CASES, TRANSFORMERS.
ETC. LEKTROKIT, BREADBOARDING

AND VERO DEALERS

BOOKS BY NATIONAL, 10R, BABANI

Come to:

STEVE’S ELECTRONIGS
SUPPLY GOMPANY

[Formerly Steve’s Electronics)

15717 THE BALCONY, CASTLE ARCADE
CARDIFF, CF1 2BU. TEL: (0222) 41905

VISIT US AT THE SHOP —
OPEN MONDAY TO SATURDAY 9-5.30
Mail and, Official Orders Accepted

ETI/11/80

STEVENSON

REGULATORS SPE AKERS 64mm 80 110p

64mm 64 01 110p

70mm 80 140p
85p 56mm 8 100p 70mm 800 170p
Pair of ultrasonic transducers 380p
Magnetic earphone + 3.5mm plug
Crystal earphone + 3.5mm plug

17p
CONNECTORS

48p
Chassis  Line

DIN Plug Socket Socket
2 pin 9p 8p 12p
3 pin 120 10p 12p
5 pin 180 13p 11p 16p

AC127
AC128
78L05 33p AD161
78L12  33p
78L15  33p
7805 70p
7912 7812 70p
7915 7815 70p

TIC246 16A 400V Triac  115p
C106D 4A 400V SCR 45p

‘POTENTIOMETERS

Preset ver. or hor 8p
Rotary 5K-1M Log or Lin 33p
Rotary 5K-1M stereo 110p

8C107
BC108

7905
BC147
BC182
BC184
BC212

BC214

AD162

BC109C
BC178 |
BC182L
BC184L
BC212L
BC214L

TRANSISTORS

25p
25p
40p
40p
10p
10p
12p

9
16p
10p
10p
10p

TIP30C

TIP2955
TIP3055
2TX107
2TX108
ZT X109
ZT X300
ZT X500
2N3053
2N3055
2N3702
2N3703

2N3704

2N3819
2N3905
2N5777

BC547 8p
BCY71 18p
BD131 35p
8D132 35p
BD139 35p
BD140 35p
8FX29 25p
BFX84 26p
BFY50 23p
BFY51 23p
MJ2955 98p
TIP29C  60p
DIODES
1N914 4ap
1N4Q01  4p 1N4002 Sp
1N4006 7» 1N540t 14p
82Y88 series 8p each

1N4148

Slide 60mm travel 5K-500K log

or Lin, single
Suitable knobs for above with coloured
caps in red, blue, green, grey, yellow

and black. Rotary 16p. Slide 12p each. | std 17p
v P Stereo 25p

10 x TLOB1 op. amps
100 x 1N4148

20 x 1N4001 diodes

20 x 0.125 red LED's

20 x 0.125 green LED's
20 x 0.125 yellow LED's
4 x HP7 rechargeable cells
3 x LM339 Quad comp
10 x 2N3707 transistors
10 x BC157 transistors
10 x Miniature slide switches
20 x B pin DIL sockets

3 x 4P3W rotary switch
10 x TO5 heatsinks

JACK Plug Scr. plug Socket
2.5mm 10p 16p 9p
3.5mm 11p 18p 9p
30p 22p 741

3% 25p 747
# 748
350p 7106

180p

SPECIAL OFFERS

2708 EPROM
AYS5-1013 UART
TDA1022 Delay line
MM57160 STAC umer
SN76477 Sound generator
NES67 Tone decoder
LM318N Op. amp

5 x C106D SCR

4 x FND500 displays
3 x 7905 or 7912

2 x CA3046 arrays

490p
290p
550p
500p
180p
100p

70p
200p
350p
150p
100p

LF347
LF351
LF353
LF356

Send 50p for your copy of our catalogue, containing 100 ilust-

rated pages detailing over 3000 line items. You will recieve

* A mail order form to facilitate rapid despatch

+ A 50p discount voucher

All prices include VAT. Please add 50p carriage on all orders
below £15. Minimum order £5

Access & Barc'aycard welcome
Sales office: 01-464 5770

(e

18p
70p
40p

850p
CA3046 70p
CA3080 75p
CA3130 100p
CA3140 60p
170p

45p
90p
95p

LM301A 30p
LM318 85p

LM324 MM57160 650p
LM339 NES31 140p
LM348 NES5S 23p
LM377 NES56 60p
LM378 NES67 120p
LM380 RC4136 100p
LM381 SN76477 230p
Lm382 TBAB00 80p
LM386 TBAB10 110p
LM387 p TDA1022 630p
LM1458 40p TLOB1 45p
LM1830 180p TLO82 85p
LM3900 60p TLOB4 125p
LM3909 72p XR2206 390p
LM3911 120p ZN414 80p
LM3914 320p ZN425E 475p
LM3915 320p

52p

PACKS

Yaw resistors. 10 of each value 4.7ohm to 1 Mohm
a total of 650 resistors
Yaw resistors. 10 of each value 4. 7ohm to 1 Mohm
a total of 650 resistors
Presets. Pack of 5 of each value from 100ohms to
1 Megohm., a total of 65 presets
LED's. Pack containing 10 of each colour LED
0.2 size. Total of 30 Led's + clips. 450p each

Specially designed packs intend
ed for development work at a
considerable saving

530p each
875p each

390p each

Zeners, Pack of 5 of each value irom 2V7 1033V

a total of 130 zeners

112

80p each

4026
4027
4028
4029
4040
4042
4046
4047
4049
4050
4052
4060
4066
4068
4069
4070
80p 407

SK\'S Low Profile

Texas

22pin  20p |
24pin 22p
28pin 26p
40pin 38p

8pin  9p
14pin 11p
16pin 12p
18pin 16p
20pin  18p

0.125in. 0.2in

Red
A Green
Yellow
Clips 3p 3p

A—

opPT0
DL704  0.3in CC
DL707  03in CA

/ FND500 0.5in CC

CAPACITORS

0.1,0.15,0.22,0.33,0.47,0.68, 1

and 2.2uF @ 35V

4.7,6.8, 10uF @ 25V

22@ 16V,47 @6V, 100 @ 3V
POLYESTER {Mullard C280 series)
0.01,0.015, 0.022, 0.033, 0.047, 0.1 .
0.15,0.22

0.33,047

RADIAL (EAD ELECTROLYTICS
63V_047- 10 22 47 10
N 22 33 47
25V_10 22 33 47

100

1000

TIL209 TiL220 10p
TIL211 TiL221 16p
TIL213 TiL223 16p

130p
130p
100p

TANTALUM BEAD
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Cross Road, London WC2. All prices include P&P. Prices may be subject to change without notice.

LEOCK SEEVICE |

How to order: Make cheques payable to ETI Book Service. Payment in sterling only please. Orders should be sent to: ET! Book Service, Modmags Sales Office, 145 Charing

-
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| |
==BEGINNERS

Beginners Guide to Electronics Squires £3.75
Beginners Guide to Transistors Reddihough £3.75
Beginners Guide to Integrated Circuits Sinclair £3.75
Understanding Electronic Circuits Sinclair £4.60
Understanding Electronic Components Sinclair £4.60
Beginners Guide to Radio King £3.75

Beginners Guide to Audio Sinclair £3.75

ICOOKBOOKS

TV Typewriters Cookbook £7.75
“CMOS Cookbook £8.20

Active Filters £11.30

IC Timer Cookbook £7.50

1C Op-Amp Cookbook £10.00
Video Cookbook £7.00

TTL Cookbook £7.55

The Basic Cook £4.00 inc. p/p
IC Converter Cookbook £9.50

L._:APPLICATIONS
Fire and Theéft Security Systéms B, Weis £2.15

How to Build Electronic Kits Capel £2.65

110 Electronic Alarm Projects R. M. Marston £4.45

110 Semiconductor Projects for the Home Constructor R. M. Marston
£4.45.

110 Integrated Circuit Projects for the Home Constructor R. M.
Marston £4.45

110 Thyristor Projects Using SCRs R. M. Marston £4.45

110 Wave Form Generator Projects R. M. Marston £4.45

“—COMPUTING & MICROPROCESSORS —

What is a Microprocessor? 2 cassette tapes plus a 72-page book
£12.00

Beginners Guide to Computers and Microprocessors with Projects C.
Adams £6.05

Basic Computer Games Ahl £6.05.

Basic for Home Computers A self-teaching guide. B. Albrecht £6.15.
IMustrating Basic D. Alcock £3.75 *

Intro to Microprocessors Aspinall £6.55

Z-80 Microcomputer Handbook W. Barden £7.75

How to Program Microcomputers W. Barden £7.25

Introduction to Microcomputers and Microprocessors A. Barna £8.60
Microprocessors in Instruments and Control R. J. Bibbero £13.00
Basic Basic J. S. Coan £7.80

Advanced Basic J. S. Coan £7.30

Getting Acquainted with Microprocessors L. Frenzel £7.25

Beginners Guide to Microprocessors C. M. Gilmore £4.90

Beginners Guide to Home Computers Grossworth £4.50

Beginning Basic R. E. Gosling £4.75

Microprocessor Programming for Computer Hobbyists N. Graham
£7.15

Miniprocessors from Calculators to Computers Heiserman £5.00
Microcomputers, Microprocessors, Hardware, Software and Appli-
cations J. L. Hilburn £17.40

Basic Programming J. G. Kemeny £7.25

Microprocessor Systems Design E. Klingman £17.00

Intro to Microprocessors Leventhal £17.00

Microprocessors — Technology, Architecture & Applications D. R.
McGlynn £10.55

Interactive Computing with Basic Monro £4.25

Basic with Style P. Nagin £4.25

Software Design for Microcomputers Ogdin £7.20

Microcomputer Design Ogdin £7.25

Microcomputer Base Design Peatman £5.70

Hands on Basic with a PET Peckham £9.55

Basic — A hands on method Peckham £6.95

6800 Software Gourmet Guide and Cookbook Scelbi £8.90

8080 Software Gourmet Guide and Cookbook £8.90

The 8080A Bugbook: Microcomputer Interfacing & Programming

P. H. Rony £8.35

8080/8085 Software Design Titus £7.60

57 Practical Programs & Games in Basic Tracton £6.65
Microcomputer Primer M. Waite £6.50

Your Own Compger Waite £1.60
Microprocessor/Microprogramming Handbook Ward £6.20

S

L—LOGIC:

Logic Design Projects Using Standard ICs J. Wakerly £7.15
Practical Digital Design Using ICs J. Greenfield £16.00
Designing With TTL Integrated Circuits Texas Instruments £9.35
How To Use IC Circuit Logic Elements J. Streater £3.80

110 COSMOS Digital IC Projects for the Home Constructor

R. M. Marston £4.45

Understanding CMOS Integrated Circuits R. Melen £4.15
Digital Electronic Circuits and Systems R. M. Morris £4.50

MOS Digital ICs G. Flynn £5.25

“—TEST INSTRUMENTS

The Oscilloscope In Use Sinclair £3.50

Working with the Oscilloscope A. Saunders £4.25
Servicing with the Oscilloscope A. King £6.65

Radio Television and Audio Test Instruments King £7.00

= OP-AMPS

Applications of Operational Amplifiers Graeme (Burr Brown) £8.45

110 Operational Amplifier Projects for the Home Constructor R. M.
Marston £4.45

Designing With Operational Ampilifiers Burr Brown £19.00
Operational Amplifiers Design and Applications G. Tobery (Burr Brown)
£7.55

—COMMUNICATIONS

Communication Systems Intro To Signals & Noise B. Carlson £7.65
Digital Signa} Processing Theory & Applications L. R. Rabiner £24.40
‘Electronic Communication Systems G. Kennedy £8.75

Frequency Synthesis. Theory & Design Manfassewitsch £25.00
Principles of Communication Systems H. Taub £8.40

“—THEORY

Introduction to Digital Filtering Bogner £10.60
Transistor Circuit Design Texas Instruments £9.75
Foundations of Wireless Electronics M. G. Scroggie £5.60

—REFERENCE

Electronic Engineers Reference Book (Ed. 4) L. W. Turner £34.50
Electronic Components M. A. Colwell £2.90

Electronic Diagrams M. A. Colwell £2.90

International Transistor Selector T. D. Towers New update £10.20
International FET Selector T. D. Towers £4.35

International Op-Amp Linear IC Selector Towers £7.65

Radio Valve and Semiconductor Data A. M. Bell £4.00

Radio, TV and Audio Technical Reference Amos £30.40

—MISCELLANEOUS
Electronic Fault Diagnosis Sinclair £3.55

Integrated Electronics J. Milman £8.20

Practical Solid State DC Supplies T. D. Towers £6.40

Practlcal Triac/SCR Projects for the Experimenter R. Fox £2.35
‘Printed Circuit Assembly Hughes & Colwell £2.90

Fallen behind recent advances?
Just starting out?

Need a decent reference book?

ETI Book Service provides an easy
way of getting your hands

on the right title.

s
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The finest amplification\
from Crimson Elektrik
LATEST DEVELOPMENTS

CRIMSON ELEKTRIK Power amplifiers are the most
sophisticated on the market today. Yet now with the
latest Issue 5 innovations THEY ARE EVEN BETTER! We.
have included sonic improvements and developed a
unigue electronic protection circuit which obviates the
need for output fuses. In fact. such fuses can seriously
degrade the performance of an amplifier. They can blow
under heavy drive conditions even with non faulty
loads {due to thermal fatigue), they can be a time
consuming nuisance and even dangerous to replace. but
more importantly they are responsible for envelope
distortion'” i.e. dynamic compression of the signal. even
fuses in the feedbacx loop suffer from the first two
disadvantages, and the latter to a lesser extent

CP3000 POWER AMP MODULE 300 WRMS 4Q

BEST VALUE

CRIMSON have an enviable reputation for supplying the
best value amplifier kits. You can prove this to yourselt
by checking out the competition in the following cruciai
areas: * Professional grade phono sockets for ALL signal
connections  Silver/Gold plated switch contacts ¥
Adeguate heatsinking for full rated output  Available
trom stock * Manutactured by a specialisi company with
a reputation for friendly and helpful service before and
AFTER sale % Forms the basis for high guality active
loundspeaker systems. Considering the advantages of
CRIMSON Kits. Why choose anything else?

SOUND ADVICE

Crimson Amplifiers are versatile and dependable. The
new CP3000 will give up to 300 watts into 4 ohms at
0.03% THD and is the obvious choice for P.A. and
Disco’s requiring the best performance For Hi-Fi we
produce the ever popular pre- and power amp hardware
kits which enable our advanced modules to be housed in
autractive metalwork and include everything down to the
last nut and boft

Our Pre-amplifier can be fitted with the moving coil
module allowing it to be used with the latest M.C
cartridge (which can now be bought tor as little as £30)
Wrrite for details, specifications and full price list or send
50p cheque/p.o. for our comprehensive application
users manual

Space precludes us from publishing all our products and
prices, below are just a few examples

* Power Amp Modules {single channel)

CE 608 (60 WRMS /8 ohms) €23.10
CE 1708--(170 WRMS/8 ohms) €38 50
CP 3000--(300 WRMS/ 4 ohms} £58.00
+ 60 + 60 watt stereo pre and power amplifier complete
kit £208.86
+ Stereo Moving Coil Pre-Pre Amplitier Module MC1
£28.50
+ 3 Way Active Crossover (single channel) £32.60

Don't forget, Crimson modules are available throughout
the country from all branches of Marshalls and Mail
order from Badger Sound Services and. of course
Crimson Elektrik

Prices include V.A.T and post to anywhere in the U.K

TELL US ABOUT YOUR]
LOCAL

OMPONENT
SUPPLIERS

We want to know who you go to to buy components,
equipment, etc.
PLEASE FILL IN THE COUPON BELOW AND SEND IT TO

“ET| DEALER LIST", ELECTRONICS TODAY INTERNATIONAL,
145 CHARING CROSS ROAD, LONDON WCZH OEE.

SUPPLIER ONE: Name . ... ... .. ... .. ...
Address . ... ... ... .. PR .

Subplies: Components/CB/Other .. ..............

REGION: . .. ..

Tee-shirt size

Crimson
Hektrik

1A Stamford Street, Leicester LE1ENL

Telephone (05331553508

114

WIN A e
F R E E 4 g Overgeas; ?\

TEE- | 47
SHIRT!

On December 15th we will sort
senders by region and send a free
ET| tee-shirt to a randomly-selected
winner in each area (provided
you've given us ‘three names of
dealers in your area). Please use ex-
tra sheets if you know lots of local
suppliers. Use a photocopy or fac-
simile if you don’t want to cut up

your magazine. \ 4
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THIS WAY YOUR

CATALOGUE IS

Phole shows a
i e =oa i and Is not cur-
YL rent,

It’s Electrovalue’s quarterly price list published to keep you up-dated on price and
item variations in our 128 page catalogue (FREE ON REQUEST). If you are not yet
a customer on our regular mailing list, we will send you our current price list FREE
on request and a catalogue (No. 10) with it as well if you wish,

OUR MINI-SELECTION POINTS THE WAY!
EXAMPLE ONE - SOLDERING IRONS

Oryz 50 £12.08 net Antex X25 £4.83 net
Isotip £25.90 net Desolder tool SR3A £7.48 net
Antex C £4.83 net 600 gm reel solder £7.59 net
EXAMPLE TWO - PRINTED CIRCUIT MATERIALS

PC8's 300 x 150 mm Etch Resist Pen £1.21

SSHBP S/S £1.38 D/S€1.73 Breadboards

F/Glass S/S £2.19 D/S £2.48 Bimboard 12 . £9.23
Positive resist 75cc £1.67 Eurobreadboard £6.56 net
Ferric Chloride 500¢g £3.45 T-DeC £5.18
EXAMPLE THREE - SWITCHES | 34 ime switch acaptors

Chrome toggle Smiths TS 100 £14.43 net

Std. SPST 65p DPDT 89p Wavechange, Lorlin, 1P12W, 2P6W

Min. SPDT 68p DPDT 92p 3P4AW, 4P3W 46p each

EXAMPLE FOUR - CAPACITORS BY SIEMENS

Polyester 7.5mm PCM

1,1.5,2.2,3.3,4.7nf, 10, 16, 22. 33, 47nF 8p each. 0.1 12p, 0 154 15p, 0 22,
18p, 0.334 21p, 0.47 4 27p, 0.68 34p, 10mm PCM 1, 37p.

Electrolytic axial (uF/V)

1/4015p, 1/10012p, 2.2/25165p,2.2/6312p,4.7/16 15p, 4.7/40 12p, 10/25
12p, 10/40 13p, 22/25 13p, 22/40 16p, 22/63 19p, 47/10 13p, 47/25 16p,
47/4019p, 47/63 20p, up 1o 1000/ 16V 32p, Then 1000/25V 44p, etc.

Also tull supporting ranges of other ceramic, plastic and electrolytic caps

EXAMPLE FIVE-POTENTIOMETERS BY RADIOHM

Single gang lin or log 34p .

Twin gang lin or log 93p {Twin types stereo matched)

Mono slider lin or log 83p Slider knobs 10p each
Twin slider lin or log 136p Presets lin, honz, or vert. 12p

EXAMPLE SIX - RESISTORS

Ya. Y2, %W 2.3p 1W Bp. Wirewound from 23p

AND AS FOR SEMI CONDUCTORS . . . LiSusTiseutarmeron

1N914 8p 40673 99p E1110 92p TIP31A L3
1N4007 9p 555 34p E1210 92p TIP32A 5::
1N4 148 Sp 556 88p LM301AN 35p TIP41A 69p
1N5402 19p AC128 3sp LM374N 67p TIP&1C Tap
2N1599 £1.01 AC176 87p LM3BON £1.14 TIP42A 89p
2N2369A 24p AD136 £4.25 LM3800N 78p TIPA2C 749
2N3055 81p AD149 £1.01 MJE2955 £1.13 TIP2955 69p
2N3702 11 11p AD161 40p MJIE3055 £1.00 TIP3055 89p
2N4443 £1.78 AD162 52p MPSA12 42p TIS43 40p
2N4444 £2.28 AF127 43p MPSAB3 44p w02 35p
2N499 72p AL102 £1.84 0A47 14p ZN425E £4.49
2N5457 9 45p BA379 29p 0A90 8p ZTx107-9 149
40HF40 £2.26 BB103 43p 0A91 8p 2TX300 14p
40361 49p 88104 70p 0A202 18p 2TX500 18p
40362 49p BB105 37p 0C29 £1.23 |
40636 £1.69 C106D1 52p 0C36 £1.18

CA140F 48p T28000

INFORMATION: To show everything we supply would take about seven pages of tightly packed type in
this journal, the range 1s enormous including not only opto devices and very advanced sophisticated items,
but all the everyday things you need as well down to nuts and washers! IT S ALL IN CATALOGUE 10 OUR
120 PAGE CATALOGUE FREE FOR THE ASKING

PRICES AND V.A.T All prices quoted here include V.A.T for U.K. orders. Overseas blyers deduct 13%
when ordering.

POSTAGE" For orders up to £5.75 value {U K ) please add 40p for p/p. If over. orders sent post free 1in U K

Overseas orders sent at cost (Min. 40p).

DISCOUNTS 5% allowed on non-net items 1f order value exceeds £11 50. 10% f order value exceeds
£29 Quantity discount prices on most componeants

ELECTROVALUE LTD., DEPT. ETI11, 28 St. Judes Rosd, Englafield Green, Egham,
Surrey, TW20; OHB. Phone Eghsm 33603 (STD 0784, London 87). Telex 264475,

Northern Branch (Personal Shoppers only), 680 Burnage Lane. Burnage, Manchester M19 1NA Fhone
(061) 432 4945

MEMORIES FOR

ZX80 =] «[16K

Not just boards, these are complete units in neat plastic
boxes. Built and tested. When necessary, lines are buffered
for system expansion. (Only one Fountain memory unit
can be fitted.) Larger sizes include all required extra power.

FBO1 1K unit £24.50 FB0O3 3K unit £44.50
FB02 2K unit £34.50 FB04 4K unit £54.50
FB16 16K unit (with power) ........ccoeee......£89.50

Memory checkout program listing supplied.
Inclusive of 15% VAT. UK delivery free. CWO or S.A.E. details.

FOUNTAIN COMPUTERS LIMITED

Darvill Road, Ropley, ALRESFORD, Hants. SO24 OBW

THE Z2X80 COMPANION

Second Edition—THE MONITOR REVEALED

This best-selling Sinclair ZX80 manual has now been extended to
include a detailed explanation of the monitor, routines and entry
points. Send £10 cheque /P.0O. to:

LINSAC
68 Barker Road, Middlesbrough
Cleveland TS5 5ES

Send s.a.e. for latest catalogue of ZX80 programs — games,
educational and utilities — in lower-priced packages.

ETI NOVEMBER 1980

NAS_COM OWNERS»

+ vat

16 Guage Aluminium Console. Good RFI suppression and heat dissipation
characteristics. Enough space inside for 3A PSU, CPU Board and two
Expansion Boards. Will support portable T.V. or Momtpr.
Price includes Keyboard cut-out, rubber feet and carrying handle.

Send cheques or P.O.s for £25.30 to:

CYBER ELECTRONICS CO. LTD.

Pavement Square, Addiscombe
Croydon CRO 8RD. Tel: 01-651 0388

LCD QUARTZ WATCHES

Special offer Gent's LCD'Alarm. .. .. ... L . Only £9,75
Siim Gents Chronograph ... .. .. L s eoeno £7.95
Gents Alarm Chronograph oo o . So @ cooao ae o ... £12.78
Musical Alarm Chronograph. Plays Yellow Rose of Texas . . . . ... £13.25
Shm Musical Melody Alarm Chronograph .. ... .. . . . . .... £13.25
Gents 5 Funcion LCD . ... ... .. 60 ano ... . ... . . £4.95
Ladies 5 Function LCD .. .. ...... ... . @ cooooo 006 o6 owmoaao £5.75
Ladies 5 Function Sugar coated oval face or square face. Silver or gold colour . £8.285
Ladies Dress 6 Function, oval or square face, silver or gold colour . . . ... ... £9.50
Chnstmas Stocking¥iller, digital Mickey Mouse watch. Ideal for the kads . . . . £7.95

add 35p P&P to all items
Gents Quartz Analogue with Calendar . . .. L

D. K. SUPPLIES 5A

HALFPENNY LANE

PONTEFRACT, W.
YORKS

Ali goods carry 12 month guarantee
{S.A.E for fuller list and brochure)
Prices include VAT
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MPA 200 100 WATT (rms into 8Q2) MIXER/AMPLIFIER

Featured as a constructional article in ETI, the MPA 200 is an exceptionally low priced — but professionally finished — general purpose high power am_pllﬁer. Itfeatures an ad_apt':a}b]e u_npl,::
mixer which accepts a wide range of sources such as a microphone, guitar, etc. There are wide range tone controls and amaster volume control. Mechanically the MPA 200 is simplicity itsel
with minimal wiring needed making construction very straightforward.

The kit includes fully finished metalwork, fibreglass PCBs, controls, wire, etc. — complete down to the last nut and bolt.

COMPLETE KIT
oo WERNAIOWL e ‘ : ONLY

% OV R [ F S
Ly Mg e @ @ " : £49.90 +vaT!
o ° ML ¢ S MATCHES THE
' . CHROMATHEQUE 5000
Panel size 19,0 X 3.5". Depth 7.3" PERFECTLY!

GHROMATHEQUE 5000 °%:*ecvaveene
7 EFFECTS SYSTEM

This versatile system featured as a constructional article in ELECTRONICS TODAY INTERNATIONAL has 5 frequency channets with individual level controls on each channel. Control of the
lights is comprehensive 1o say the least. You can run the unit as a straightforward sound-to-light or have it strobe all the lights at a speed dependent upon music level or front panel control
or use the internal digital circuitry which produces some superb random and sequencing effects. Each channel handles up to 500W and as the kit is a single board design wiring is minimal.,
and construction very straightforward.

Kit includes fully finished metalwork, fibreglass PCB controls, wire, etc. — Complete right down to the last nut and bold

] Chromatheque 500
COMPLETE KIT : Lo e ot e

oy . s it S ReLETE

[ ] POWERTRMN 178 3 CHANNEL UGHTING THSCTS SYSTEM
£49.50 + vam

Panel size 19.0" x3.5'', Depth 7,37

5 SYNTHESIZER KITS ON PAGE 9. MORE KITS AND CRDERING INFOR-
MATION ON INSIDE FRONT COVER.

All kits also available as separate packs {e.g. PCB, component sets, hardware sets,
etc.). Prices in our FREE CATALOGUE

DE LUXE EASY TO BUILD LINSLEY HOOD

W STERED AMIPLIFIER £95.30 +WAT T20 +20 20W STERED AMPLIFIER £33.10 + VAT
This easy to build version of our world-wide acclaimed 75W ampilifier kit based upon

circuit boards interconnected with gold plated contacts resulting in minimal wiring and This kit, based upon a design published In Practical Wireless, uses a single printed circuit
construction delightfully straightforward. The design was published in Hi-Fi News and board and otfers at very low cost. ease of construction and all the normal facilities found
Record Review and features include rumble filter. variable scratch filter, versatile tone on quality amplifiers. A 30 watt version of this kit (T30+30) is also avallable for
controls and tape monitoring while distortion is less than 0.01%. £38.40+ VAT MATCHING TUNERS — See our FREE CATALOGUE!

Above 2 kits are supplied with fully finished metalwork, ready assembled high quality teak veneer cabinet, cable, nuts, bolts, etc. and full instructions — in fact everything!

BIAGIKS

MUSIC EFFECTS DEVICE — AS FEATURED -Q ® © o o
IN ELECTRONICS TODAY INTERNATIONAL!

e *
The BLACK HOLE designed by Tim Orr. is a powertul new musical etfects device for processing both natural and g o M it | M ST e
electronic instruments, offering genuine VIBRATO (pitch modulation) and a CHORUS mode which gives a

“spacey” feel to the sound achieved by delaying the input signal and mixing it back with the original. Notches

(HOLES), introduced in the frequency response, move up and down as the time delay is modulated by the chorus

sweep generator. Ap optional double chorus mode allows exciting antiphase effects to be added. The device is @m}g HmLE
floor standing with foot switch controls, LED effect selection indicators, has variable sensitivity, has high

signal / noise ratio obtained by an audio compander and is mains powered — no batteries to change! Like all our

kits everything is provided including a highly superior. rugged steel, beautifully finished enclosure.

COMPLETE KIT ONLY £49 - 80 + VAT (single delay line system)

De Luxe version {(dual delay line system) also available for £569.80 + VAT
Cabinet size 10.0"” x 8.5 x 2.5 (rear) 1.8"' (front)
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ALL EQUIPMENT NEW, BOXED AND FULLY GUARANTEED
Order with confidence and pay no more
==PROGRAMMABLE SCIENTIFIC

DISCO LIGHTING

Casio FX5D1P L £46.95

KITS!!! Casio FX502P . £66.95

) ) ) . . Casio FA1 Adaptor-Cassette Interface £19.95
First class constructional projects. ¢/w glass fibre P.C.B.'s & full instructions. No extra Casio FX501P with FA1 - ) £64.9¢
components needed to make a top rate working unit. Casio FX502P with FA1 £84.9!
LK1 3 channel sound-to-light. LK2 3 channel 3kwW ¥Zi::'1}’115587 £28.9:1.
£9.90 300 w/channel 1v — 100w input £17.90 ;ero V(:llagc firing . Texas *T158C o gg;gg
LK3 2kW slider dimmer ;::::nel ;(:OW‘Y““S ‘nput Texas ‘T159 £176.95
E] 5 50 suitable for clubs/pubs. LK4 audio - forward/reverse Texas PC100C P R . £176.95
b A professional unit ¢/w £16.50 2" i ers SPECIAL OFFER Texas T158C with PC100C £250.00

face plate. uto = two speed ranges. Texas T159 with PC100C £350.00

Suttable case for ‘Includes mains adaptor/charger

) LK 1/2/4 £3.50 TEXAS ACCESSORIES in stock e.g. Libraries, etc.
ALL KITS C/W 100w spots ES or BC Maths/Utilities, Applied Stats/Electrical Engineering Each £25.95
~ Faciapanel, ) £1.50. Surveying, Structural Engineering . Each £62.95
circuit. comprehensive Coloured pigmy lamps PL100C Rolls 10 off o o £21.95
instructions & full . / 65p. Battery Packs. State model or BP number £6.95
RaztsjeLaranice = Texas T1 Programmer .. . ... . .. . . .. £51.95

B 8m rope lights
Carriage on above 70p £49

UNREPEATABLE HI-FI BARGAIN

FULL GUARANTEE

See Page 11 September E. T I.

QUALITY WITH

ML 71 £21.95
3 WAY LOUDSPEAKER ML 81 £21.95
KIT C/W BAFFLE (pre-cut) SV Y mm— ML 720 £15.95
, /1,4 ML 831 £12.95
(;o(r::[’)’nﬁes: . , ML 860 £15.95
+'" linen surround bass unit

/ X &5" linen suroun CASIO CLOCK CALCULATORS o

* 3" tweeter : floececaoaca S .
* 3 way crossover, fixing screws & baffle ZOCkEt Watch 81 £15.95
I * 20 watts handling capability. AQ 5388 £15.95
Full instructions provided M% doy - c°ccessccc ::l;l :gg

Must be heard to be believed!! :

A J £9.95 + £1 carr. or two kits for £20 carr. free. CAsIO sacDIIE”,TIFIcs 10 DIGIT
SAXON EN RT IN N FX68 £18.95  FX100 . g1a.95
TE A ME TS (ETN) FX81 £13.95 FX510 £18.95
. : F X

327-333 Whitehorse Rd., Croydon, Surrey CRO 2HS. Figg& ac 33,32 ;’;ﬁgr?aol NS 108 g‘;jg

~ (01) 684 0098.
Order by phone — Access/Barclaveard/C.0.D.
Open Mon. — Sat. 9am — Spm.

*ALL PRICES NOW INCLUDE V.A.T., POST AND PACKING *
Cheque with order or C.0.D. 75p. Extra up to £100
FREEPOST NO STAMP NEEDED. S.A.E. WITH ENQUIRIES PLEASE

CALCULATOR SALES & SERVICE FREE POST

L S
BEE R AN AR
Bbhoaha RN

'50ZH BLACK AND WHITE VERSION
£159.95 + 15% VAT, POST FREE.
50HZ COLOUR VERSION £215

THIS UNIQUE
SPECIAL OFFER

+ 15% VAT.

’“ bought with superboard or colous-
board these ntems are at the reduced
* prices shown first. Also sold separale‘ly‘
* at the bracketed prices. Add 15% VAT. g
Modulator and power supply kit £7.95
* (£11)..4K exira ram £20 (224).‘
4K Display expansion kit approx 30lines x g
54 characters £15 (£20). Case £23
W 4£26). Colour conversion board futly 8
* assembled £55 (£55). Casselre‘
recorder £13 {£15). Extended monitor
K £20 (£20). Assembler/Editor £25 %
* {€25). 610 Expansion Board £160‘
(€£160). Minfloppy with psu and 2
copies DOS £278 (£276).

X¥3555580000%

brihant new Japanese computer which s beating
the hell out of PET 20K ram expandable to 48K Built-in
VDU screen. musit funclion and cassette. Displays 40
characters x 25 lines and 80 x 50 on graphics. £465 +
15% V.

SUPER PRINT 800MST

The ideal impact matnx printer for Superboard. UK 101
pet. apple. trs80. mz-80k 60 lines/minute. 72, 80,
96. 120 and 132 chr/line Tractor and friction feed
Graphics and user definable chr. sets. RS232. 20ma,
IEEE48B and centronics 1/0 SPECIAL OFFER. Sup-
plied with free word processor program and mierface
components £359 + 15% VAT,

SWANLEY ELECTRONICS

Dept. ETI, 32 Goldsel Rd., Swaniey, Kent BR8 8EZ

Mail order only. Please add 35p postage. Prices include VAT unless stated. Lists 27p post
free. Overseas customers deduct 13%. Official credit orders welcome.

Redditch, Worcs.

B98 OBR

TV GAMES S
AY.3-8550 chip £4
kit £5.26. Stunt cycie
AY-3-8765 chip £11
kit €6.95. 10 game
paddie 2 AY-3.8600 |
chip £5.95. kit i
£7.03 Modified
shoot kit £5.28 Col \
our generator kit i
£9.95.

MAINS TRANSFORMERS
6-0-6v 100ma 96p, 14a £3.12. 9-0-9z 75ma 96p. 1a
£2.88. 2A £4.73 12.0-12v 100ma £1.20. 12 £3.50
15-0-15v 1a £3.78.

JC12 AND JC20
Integrated circuit audio amplifier chips with data and
printed crrcunts. JC12 6 watts £2.80 JC20 10 watts
£3.54

CONTINENTAL SPECIALITIES

PR?DUCTS
-XP300 £6.61. EXPIS0 £3.62. EXP325 £1.84
EXP650 £4.14. EXP48 £2.64.

STABILIZED POWER KiTS
TTL computer supplies 5v 2a £8.18, 5v 4a £13.85
8-way types 3/4%:/6/7%/9/12/15/18v 100 ma
£3.12 12 £7.80. 2a £11.81. Variable voltage models
2-18v 100ma £3.12. 1.30v 1a £8.10, 1-30v 2a
£14.52

PRINTED CIRCUIT
MATERIALS

PC etching kits' Economy £2.72, standard £5.06. 40
sq s pcb 80p. 1 1b feCl £1.60 Eich resist pens
Economy $0p. dalo 90p. drill bits 1/32* or 1mm 35p
étching dish 92p, laminate cutter £1.30.

BI-PAK AUD!IO MODULES
AL30A £4.53 PA12 €9.31. PS12 £1.75 T538
€2.70 S450 £27.90. AL6O £5.62 PA100 £19.24
SPMBO £5.26. BMT80 £6.06 Sterco 30 £23.94
ALBO £8.56

COMPUTER GAMES
New Sensory Chess, Challenger 8, Chess Challenger 7
Chess Champion 6 £49.95. Checker Challenger 2 £33
Star chess £62. Atari Video Computer £129 Cartridges
£14.85 (except chess £43.95. Backgammon £33.95
and Space Invaders £27.50). Special offer Video
Computer plus Space Invaders £146

S-DECS AND T-DECS
S-Dec £3.79. T-Oec £4.59. 16 dif adaptor £2.31.

COMPONENTS

tN41480.9p 1N4002 3.7p. 2114 memory chips low
current 300ns £3.45 723 14 di! 36p. NE5S55 8 dil
26p. 741 8 dil 20p. be 547. bc549, bc182. bc184
bc212.bc214 6.1p, tip 32¢ 43p . 1ip 41c 48p. %132
32p fuses 20mm x 5mm canridge 15,.25 5 1,2.3
5a quickblow 2p Resistors 5% %W E12 10R 10 TOM
I.S&_I 0.8p for 50+ of oge,value. Polyester capacitors
164 015, .068mf 2.6p,047, 1mf 4p, 01mf 3p,
022, .033mi 3.3p, .15, 27, 33 mf4.9p, 47mi 6p,
Polystyrene capacitors E12 63v 10 1o 1000pf 4p, 1n2
10 10n 8p Ceramic capacitors 50v E6 22pf 1o 47n
2.5p Elecirolytic capacitors S0v .5, 1, 2mf 6p, 25v 5.
10mt 6p. 16v 22. 33mf 6p. 47, 68mf 5p. 100m! 7p
330, 470mf 9p. 1000 mf 11p. Zeners 400m W E24
2v7 10 33v Tp Preset pots submimsture 0. 1W
horizontal or vertical 100 1o 2M2 8p. Potentiometers.
AW 4K7 ro 2M2 single 29p, duat 71p. '’ red LEDs
11p. IC sockets 8 dil 8.7p, 14 dit 10.1p, 16 dil 12p.

BATTERY ELIMINATORS

3.way types with switched output and 4-way multi jack
3/4Y;/6v 100ma £2.94 6/7~/9v 300ma £3.45
100ma radio types with press-stud connectors 9v
£4.77. 6v £4.77 4V:v £4.77 9+ 9v £5.99, 6+'6v
£5.99. 4% +4'%v £5.99 Cassette recorder mains unit
7%v 100ma with 5-pin din plug £4.77 Fully stabilised
type 3/6/7%/9v 400ma £6.95 Car convertors 12v
dc input. output 7¥av 300ma £1.19. outpur 3/4%;/
6/7%/9/12vB0O0ma £3.04

BATTERY ELIMINATOR KITS
100ma radio types with press-5tud connectors 4'%v
£1.64, 6v £1.64 9v £1.64. 4%:+4V;v £2.30. 6+6v
£2.30. 9+9v £2.30 Cassette type 7':v 100ma with
din plug £1.64. heavy duty 13-way tyoes 4% /6/7/
8Y:/11/13/14/17/21/25/28/34/42v 123 £6.62,
2a £10.66. Car convertor input 12v d.c. output
6/7%/9v 1a stabilsed £1.62.

SINCLAIR PRODUCTS
i

\

SC110 10MHz oscilloscope £144.95 PFM200
£€51.95 case £2.07 adaptor £4.20. connector kit
£13.95 Microvision TV €89, adaptor £6.88 PDM35
£34.23 adaggor £4.20 case £2.07 DM350 £76.70.
DM450 €£102.17. DM 235 £55.55" Accessories for all
3 models rechargeable batteries £7.99. mains
adaptor/charger £4.20. case £8.90 Enterprise prog
calculator £19.95, TG105 £87. TF200 £150.
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PARNDON ELECTRONICS LTD.

44 Paddock Mead. Harlow. Essex. CM18 7RR. Tel: 0279 32700 {Dept. No. 22)

RESISTORS:

and colour coded
£1.00 per hundred mixed. {Min 10 pe: value)
£8-50 per thousand mixed. (Min 50 per value)

Special stock pack 60 values. 10 off each £5.50

Watt Carbon Film E24 range + 590 tolerance. High quality resistors
made under strictly controlled conditions by automatic machines. Bandoliered

A

22 pin - 29p. 24 pin

35p. 28 pin ~ 39p. 40 pin - 57p.

ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
L MIN ORDER - UK £1-00. OVERSEAS £5 ~ CASH WITH ORDER PLEASE

PROTON ELECTRONICS

SAME DAY SERVICE

05W Res. Carb. Film 5%. E12 range 1002-10MQ 1p. Polyester Caps. 0.01-0.068p 3p, 0.1-0.33 Bp,
0.47, 0.68 8p, 1.0 13p. Others on free list.

All full spec. guarsnteed. C.W.0. P&P 30p. Mail Order only

70 BRIGGS FOLD ROAD, EGERTON, BOLTON BL7 9SQ

.
e

e

struments under the personal supervi-
sion of Specislist Designer A. J.
BOOTHMAN. _ .
JOANNA 72 & 88 PIANOS
Six and 7% Octave Electronic Pianos with*
unique Touch Sensitive Action as used in

the P. E. JOANNA, which electronically
simulates piano key inertia — a feature
not available in any other design. Build
this widely acclaimed protessional instru-
ment, for either Domestic or Stage use.
from our top quality Component kits

CLEF PRODUCTS (ELCTRONICS) LIMITED

NEW —

ELECTRONIC ROTOR
Two-speed organ rotor simulator plus ¢
three-phase chorus generator on a single
PCB {8''x5'"). Kit includes all components
— IC sockets throughout — mains opera-

LSS5 IgNll‘(::s h3n;a;;ih AT R S tion and stereo headphone driver {:]
it Easily integrated with existing organ
Component kit £89.00.

DIL SWITCHES: Gold plated contact in fully sealed base - solve those _,/;3\
programming problems L bl
4 Way 86p each. 6 Way £1.00 each. 8 Way £1-20 each ™\ - KEYBOARDS

DIL SOCKETS: High quality. low profile sockets . . . . xnﬁgxr;?ﬂf?u:zet:ﬁtz l;ga?::t
8pin- 10p. 14 pin 13p. 16 pin - 15p. 18pin - 19p. 20 pin - 25p. High Quality Electronic Musical in- o ] (ot Kgs b alzo suppiy

Keyswitch hardware including the in-
dustry standard soft plated contact
springs.

49 NoTe cc £23.80

73 NOTE FF £37.00

88 NOTE AC £45.00

All Keyboards are easily cut to provide
your required length and compass. Quan-
tity enquiries welcome.

Mos sIx oCTAvES— £2 BUILDING SERVICE
4069 20p | TBABOO 80p | BC184 8p | BFIB0 2 IN4001 7' OCTAVES— £232 ialists i i
4000 15 I 4085 70p | TBAB10 98p | BC212 8p | BFY! 1: IN4004 :: : £23 we a;e specnalésts ":: ﬁl:ctors:'!;:ia::,a&t:
3001 ": 4086 70p | TLOBY  33p | BC213 8p | BFY51  19p | IN40OE 5p P.E. STRING ENSEMBLE Manufacture and can buiid'y
4002 1% | LINEAR TLOS2  60p | BC214 Bp [ BFY52  19p | IN4DO7  7p The versatile String Synthesizer with a you — see lists.
4006 780 | 30128 28 TRANS sTc’:g;‘ 13" 2871 18p | INS401  14p fantastic sound at an economic price. Split
4007 18p P ‘ o A 40p | OA9] 3 Keyboard facility with a range of impress- RM
pret 5 555 21p | BC107 9p [ BC328 14p | AD162 40p (WD 4 1A Giee Y 9 P INFORMATION
4012 1:: ;’ggu ;89: gg:gg gp ggggg ::: ;lr:;goa ::gp wgv Ve voices . Please send S.A E. quoting items of
P P ridge 30p —
4014 ©Bp| 31514 38p | BC109C 10p | BC547  9p | 2N2905 19p ¢ COMPONENT KIT— £169 ) LRy n?“’pm?"d B‘:"RSL‘;YC‘:‘RJ;
3}3 42p | 741.8 17p | BC117  18p | BC557 op | 2N2907 19p oPTO Back up TELEPHONE advice is avail- orders can be accepted. all prices inclu
e 747 S on][C 1 R a0 e 13p| N304 499 | o564 q10p able from the designer to supplement VAT, carriage & Insurance
38p | BC147 Tp 1 13p | 2N3055 &0p i d incl d with
ﬁgg :g:l 73@14 ::, | SE“S ;, SS‘{Z? ;:; ,m;%,m ).‘9 FND500 98p :::;:avvel'rzin“mmonu included wit e TS
» 14 P or 3055 = - 5 i
e x CA3080 78p | BC157 8p | BD132  3Bp LED 0.2 P.A.’s — SPEAKERS — s;ig‘g::*‘gn:’yv appointment, otherwise
Wi 98n| (% 43h BCiso  8n | 0D)6 38| NenOPESs, | Groen 136 CABINETS
1 Es b

predd 7ap | MC1310P110p | BC182 8p | BD133  3Bp 123}28 3‘; Votow 139 Umits can be supplied to add to the EXPORT )

> MCM‘F’S 40p | BC183 8p | BD140 38p Clips Component Kits, including Domestic or Enquiries welcome — in Australia please

Stage Cabinets and portable tubular legs. contact JAYCAR {Sydney)

(Dept.
ET.1)

16 Mayfield Road, Bramhall, Cheshire SK7 14U. 061 439 3297

12 MELODIES |
CASIO |
ML-90

MAKER

{RRP £21.95)

ONLY

£19.45 T T ——

Finger-touch keyboard
CASIO
C-801

(RRP £34.95)
ONLY
£29.45

CALCULATOR
WATCH

" = | e NEW
MELODY o | o 79CS-518

EXECUTIVE ALARM
CHRONOGRAPHS

Stainless steel

(RRP £44.95)

ONLY
£39.45

Clock, hourly chimes, calendar to 1999. Alarm 1: 7 different 4
melodies changing daily, a fixed melody or buzzer. Alarm 2:a
fixed melody or buzzer. Date memory 1. "Happy Birthday .
Date memory 2: ~'Wedding March™' or "Drinking Song”. On
December 24 /25 plays ~Jingle Bells". Calculator with
11-note keyboard, full access memory, square roots, %,
7/32 % 22 X 42 inches. Wallet. 1 year batteries.
OTHER CASIO CALCULATORS
Figures in brackets are R.R.P

Hours, minutes, seconds, am/pm and day Day. date.
month, calendar pre-programmed to 2009. Professional
24-hour stopwatch measuring net, lap, 1st & 2nd place times
to 1/100 sec. Dual time (24 hour). 8 digit calculator
Backlight. Water resistant chrome plated case with stainiess
steel bracelet

C-8BO Black resin cased version £24.45

OTHER CASIO WATCHES
Figures in brackets are R.R.P

H_ouvs minutes, seconds, am/pm and date. Calendar
display. Day. date, month and year. Monthly calendar from
the year 1901 t0 2099. 1/ 10 sec. stopwatch to 12hrs. Net
lap, ist & 2nd, 24-hour alarm with 10 step tone control
Hourly chimes, backlight, lithium battery

F86 Black resin case and stra 11. £8. f i i
MC34 Ideal for metric conversions (£13.95) £11.45 F300 Sports chromo latest mo%el §g1 lgg; £1 g:: . S ermibickiMineralglass: Bategres i tant
PW81 Clock with alarm card versuor\h (£16.95) £14.45 FBOC Sports alarm chronograph (£24.95) €£19.45
AQ1500 Clock with calendar stopwatc| £16 95) £14.45 83QS41B S/S alarm chronograph £29.95) €£24.45
AQ2200 Clock alarm Calendar stopwatchtgz 1 95; £19.45 | B3QGSA41B As above gold plgted 5534‘ 95; e29.45 | 81QS-35B ALARM i
MLB1 Musical Calc. clock alarms calendar (£ 25.95) £22.45 81QS40B Alarm chrono 1/100sec  (£29.95) €£24.45 1
ML71 Card version of 81 oniy one alarm  (£25.95) £22.45 B1QGS35B Gold plated version as advertised CHRONOGRAPH }
M82 Musical calc. clock alarm calendar  (£21 95) £19.45 - (£39.95) £34.45 s-?‘—-\
MQ12 Card version of AQ2000 without v(£21.95) £19.46 59CS338 Gents dress slim alarm (£49.95) €£32.45
FX 100 Scientific 44 functions (£17 95) £15.45 56QS508 Digital/ Analogue watch (£39.95) £34.45 Stainl heelmi \
FX7100 Scienific clock st 39 functions (£77 95) £24.45 | 26CGL24M Ladies gold plated diaval (£79 95) €46.95 e VL TR glass i steg
FXB100 Somile ek ove. 46 fonetions (637 02 c24.45 | 26CL26M Ladies Palladium digital  (£74.95)  €42.95 | [FERIATE BC S
FX3200 Scientilic 43 functions (£24°9%) £21.45 | 26CL20M Ladies Palladium digital . (£74.95) £42.95 d:y“’séa:g"‘r‘;fgzms‘;‘;""fe-ar 312“"0‘:

Most modals ex-stock

LADIES’ CASIO WATCHES from
£12.45

Send 20p for full details of all Casio watches and caiculalors

FX 330 Scientific 38 functions (£19.95) £16.45
FX510 Scientific 50 functions (£22.95) £19.45
FX501P Programmable 51F 11 memories (£64.95) £52.45
FX502P Programmable 51F 266 steps  (£84.95) £72.45

24-hour display. 24-hour alarm
hourly chimes. Stopwatch from 1/
100 second to 7 hours: net, lap and
1st and 2nd place times

3205 £29.45

TERMS OF BUSINESS; Please note all Casio items PRICE SNCLUDES VAT PAP and insurance. Please send cheques or P.O s or quote Barclaycard
or Access No. to: 8. BAMBER ELECTRONICS, 24 HOUR PHONE SERVICE. (0353) 880185 Callers welcome Tues.. Sat. 9.00 am-5.30 pm.

B. BAMBER ELECTRONICS

DEPT: ETI, 5 STATION ROAD LITTLEPORT CAMBS CB6 10E
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CAMBRIDGE LEARNING

It’s faster and more thorough than classroom learning: you pace yourself and answer questions on each new aspect as

SELF-INSTRUCTION COURSES

yougo. Thisgives rare satisfaction— you know that you are really learning and without mindless drudgery. With agood
self-instruction course you become your own best teacher.

Understand Digital Electronics

In the years ahead digital electronics will play an increasing part in
your life. Calculators and digital watches mushroomed in the 1970's
-soon we will have digital car instrumentation, cash cards, TV
messages from friends and electronic mail.

After completing these books you will have broadened your career
prospects and increased your knowledge of the fast-changing world
around you.

DIGITAL COMPUTER LOGIC AND
ELECTRONICS £7.00

This course is designed as an
introduction to digital electronics and
is written at a pace that suits the raw
beginner. No mathematical
knowledge is assumed other than the
use of simple arithmetic and decimals
and no electronic knowledge is
expected at all. The course moves
painstakingly through all the basic
concepts of digital electronics in a
simple and concise fashion: questions
and answers on every page make sure
that the points are understood.
"Everyone can learn from it - students, engineers, hobbyists,

housewives, scientists. Its four A4 volumes consist of:

Book 1 Binary, octal and decimal number systems; conversion between number systems;

conversion of fractions; octal-decimal conversion tables.

Book 2 AND, OR gates; inverters; NOR and NAND gates; truth tables; introduction to

Boolean algebra.

Book 3 Positive ECL; De Morgans Laws; designing logic circuts using NOR gates; dual-mput
tes.

Book 4 Introduction to pulse driven circuits; R-S and J-K flip flops; binary counters; shift

registers; half-adders.
MS £12.50
ol N

DESIGN OF DIGITAL SYSTE

This course takes the reader to real
proficiency. Written in a similar
question and answer style to Digital
Computer Logic and Electronics, this
course moves at a much faster pace
and goes into the subject in greater
depth. Ideally suited for scientists or
engineers wanting to know more
about digital electronics, its six A4
volumes lead step by step through
number systems and Boolean algebra
to memories, counters and arithmetic
circuits and finally to an
understanding of calculator and

computer design.
Book 1 Octal, hexadecimal and binary number systems; conversion between number
systems; representation of negative numbers; complementary systems; binary multiplication
and division,

Book 2 OR and AND functions; logic gates; NOT, exclusive-OR, NAND, NOR and exclusive-
NOR functions; multiple input gates; truth tables; De Morgans Laws; canonical forms; logic
conventions; karnaugh mapping; three state and wired logic.

Book 3 Half adders and full adders; subtractors; serial and paralle! adders; processors and
arithmetic logic units (ALUs); multiplication and division systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous counters; ring, Johnson
and exclusive— OR feedback counters; random access memories (RAMs) and read only
memories (ROMs). .

Book § Structure of calculators; keyboard encoding; decoding display data; register
systems; control unit; program ROM; address decoding; nstruction sets; nstruction
decoding; control programme structure.

Book 6 Central processing unit (CPU); memory organization; character representation;
program storage; address modes; input/output systems; program interrupts; Interrupt
priorities; programming; assemblers; computers; executive programs; operating systems and
time sharing.

Flow Charts and Algorithms

are the essential logical procedures used in all computer programming
and mastering them is the key to success here as well as being a
priceless tool in all administrative areas -presenting safety regulations,
government legislation, office procedures etc.

THE ALGORITHM WRITER'S GUIDE £4.00

explains how to define questions, put them in the best order and draw
the- flow chart, with numerous examples.

GUARANTEE No risk to you.

If you are not completely satisfied, your money will be refunded upon
return of the books in good condition.

CAMBRIDGE LEARNING LIMITED, UNIT 16

RIVERMILL SITE, FREEPOST, ST. IVES, HUNTINGDON,

CAMBS., PE17 4BR, ENGLAND.

TELEPHONE: ST. IVES (0480) 67446

All prices include worldwide postage (airmail is extra - please ask for
prepayment invoice).
Please allow 28 days for delivery-in U.K.

Microcomputers are coming - ride
the wave! Learn to program.

Millions of jobs are threatened but
millions more will be created. Learn
BASIC - the language of the small
computer and the most easy-to-learn
computer language in widespread
use. Teach yourself with a course
which takes you from complete
ignorance step-by-step to real
proficiency with a unique style of
graded hints. In 60 straightforward
lessons you will learn the five
essentials of programming: problem
definition, flowcharting, coding the
program, debugging, clear
documentation. Harder problems are
provided with a series of hints so you
never sit glassy-eyed with your mind a blank. You soon learn to tackle
really tough tasks such as programs for graphs, cost estimates,
compound interest and computer games.

COMPUTER PROGRAMMING IN BASIC
£9.00

Book1 Computers and what they do well;: READ, DATA, PRINT, powers, brackets, vanable
names; LET; errors; coding simple programs.

Book 2 High and low level languages; flowcharting; functions; REM and documentation;
INPUT, IF....THEN, GO TO; lim:tations of computers, problem definition.

Book 3 Compilers and interpreters; loops. FOR....NEXT, RESTCRE; debugging; arrays;
bubble sorting; TAB.

Book 4 Advanced BASIC; subfoutines; string vanables; files; complex programming;
examples; glossary.

THE BASIC HANDBOOK £11.50

This best-selling American title usefully supplements our BASIC
course with an alphabetical guide to the many variations that occur in
BASIC terminology. The dozens of BASIC ‘dialects’ in use today
mean programmers often need to translate instructions so that they
can be RUN on their system. The BASIC Handbook is clear, easy to
use and should save hours of your time and computer time. A must
for all users of BASIC throughout the world.

A.N.S. COBOL £4.40

The indispensable guide to the world's No. 1 business language. After
25 hours with this course, one beginner took a consulting job,
documenting oil company programs and did invaluable work from the
first day. Need we say more?

| ORDER FORM

: Please send me the following books:-

Digital Computer Logic & Electronics @ £7.00
Design of Digital Systems @ £12.50
Algorithm Writer's Guide @ £4.00

Computer Programming in BASIC @ £9.00
BASIC Handbook @ £11.50

ANS COBOL @ £4.40

............ Your Booklist (Free)

I enclose a *cheque/PO payable to Cambridge Learning Ltd.
for€. ... L. (*delete where applicable)
Please charge my:

*Access/American Express/Barclaycard/Diners Club/Eurocard/Visa/
Mastercharge/Trustcard

CreditCard No.............................

Signature
Telephone orders from credit card holders accepted on 0480 67446
{Ansafone).

Overseas customers (incl. Eire) should send a bank draft in sterling drawn
on a London bank, or quote credit card number.

Cambridge Learning Limited, Unit 16, Rivermill Site
FREEPOST, St. Ives, Huntingdon, Cambs PE17 4BR, England.
(Registered in England, No. 1328762)




Twir yeaes ago 6 b
touchdimmer

auch & yrest success that many
magaInes ani marn retailem s0on
prorluead simitar desqns 50 THAT
UIHFRS MAY § JLLOW. 1K have

‘ntrs Red Rermute Cuntnl enabling
you 10 switch ant contral the
finghtness of your lahts from the

o by using the TOE/X extension bith

Apsignad 4 tour b dunmer kit with 8n

A5 with ait cur Kits. thess units come ¢

REY supp

with your room decor.

3A 49p 16A 95p effects, controlied manually or by an optional
8A 58p opto-solated audio inut
= . . . 12A 8sp 25A 180p, 0L1000K
We have designed the light dimmer unit A with trigger 80p This kit vealuée: a bl-drrecl;og_al_sequen:‘:e_ spe;: of
1} nsmitter sequence and frequency of diréction change being
/ to‘hl'va staniarrd‘dwalldtﬁ: t:\iz:‘ao fsiv;mt;:r v 8A isolated 1ab 65p variable by means of potentiometers. Incorporates
DD TR UEICE P pocykel Diac 18p master dimming control £14.60

N

Lomfort of your atnchai etc (ns wall as manusily by touching the boutplste

omplate with eit componants

2 neon 10 help you find the switch in
the dark and & neat hoa tor the transmitter The plastic trontpiate hes no metal
pads 10 touch ansuring compiete safety and enabling the plate 10 be

covered with 4 decorative finish to blend

REMOTE CONTROL
COMPONENTS

LD271 IR Emitting Diode
SFH205 Photodiode Detector
SL480 IC Pulse Amp

Data Sheets per dewice

operation

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD VAT AT
CURRENT RATE TO ABOVE PRICES. 40p P&P MAIL ORDER — CALLERS WELCOME

8Y APPOINTMENT

e

SL490 32 command encoder /wansmitter £2.40
ML922 10 channel receiver + 3 analogue outputs
fa.

ML326 16 channel recetver 4 momentary binary
o/¢ £1.40
ML928 16 channel receiver 4 latched binary 0/p

£1.40
M1929 16 channel recever 4 Iatched binary 0/ p

These ICs can be used with infra red, ultrasonic of
radio Jinks. depending on range. cost and speed of

36p
95p
€1.70

20

10p

AND NOW A DIMMER
THAT MAKES TOUCH DIMMERS DBSDLET

trnics Inunchad 8

the TD300K, which mede krob !l

controfie:d dunmers ohsolste This was

 you do not require a sophisticated multi-channel
remote control,
single-channel on/off infra red transmitter and
ceceiver kit The transmnier unit comes complete
with a hand-held box and requires a PP3 (3V)
battery The receiver includes a triac capable of
switching up to SO0W at 240V a.c. and comprises
a pre-amplifier bistable laich and a mains power
supply. making the unit completely self contained
The small size of the receiver enables the unit to be

built inte " afl kinds ol equipment from lamps to
1ape recorders. Range approximately 20h

]

In two years time
everyone will be selling
remote control dimmers’

but you can have

your TDRK 300K kit NOW for only

£14.30 for the dimmer unit and £4.20
for the transmitter.

For the more athletic of you the

TD300K is stilt available at

£6.80 and the TDE/K at £2.00

DON'T FORGET to add

40p P&P and 15% VAT

to your total purchase

RC500K KIT

we have developed a simple

£12.50

TK Electronics

{ETI). 11 BOSTON ROAD
,LONDON W7 3SJ

MOTORS. 1.5 Mode) moters 22P. Sub. min,
“Bly 115¥ 0C 3 rpm molor 32p.
8 wack 12¥ OC motors S5p.
3 molors, 2% rpe. 75p. 115¥ AC
4 rpm melor 35p. Cassetle meters, 5-8Y OC
ex. squip. T0p. ¥ DC Cassetts motors %5¢.
BY Cassatte motors. mew 3tandard [ap. type
£1.25

RECORDING TAPE. Low asise
supplied mboxed: 7* 1200’ €1.00. 7
£1.75. 10" 3500 £5.00.

-ym.‘
" 1800

DISPLAY LIGHTING KITS

Each unit has 4 channels (rated a1 1 KW at 240V per
channel) which switch lamps 10 provide sequencing

400V Plastic Case {Texas)

DLZ1000L _
A lower cost version of the above, featuting unidirec-
uonal channel sequence with speed variable by
means of a preset pot. Ouiputs switched only at
mains zero crossing points to reduce radio inter-
ference to mimimum, £8.00
Optionat Opto Input DLAY

MINI TRANSFORMERS

Standard mains
primanes 240V ac
100mA secondaries
6.0-6V
9.0.9v
12.0-12v

TK's SPECIAL OFFERS OF THE
MONTH
Orders must be received by
30.11.80

SPECIAL OFFERS
AY § 1224 Clock IC
LM3915 Bar Dot Daver
2% DL304 0 3" cc Display
2% DL307 D 3 ca Display
21 2N3442 10 oM each O 2" LEDs
Red Green. Yellow

60p

MINI KITS

These its Torm usetul subsystems which may be
incarporated into larger designs ot used alone Kits
include PCB, short instructions and all com-

ponents,
MKt TEMPERATURE CONTROLLER/ 556 Timer 21p
THERMOSTAT 741 Op Amp 19p
Uses LM3311 IC 10 sense temperature {80°C AY.5.1224 Ciock £2.60
max) and triac 1o switch heater AY-5.1230/2 Clock/ Timer 4.50
TKW £4.00 AY-3.1270 Thermometer £8.20.
MK2 SOLID STATE RELAY 3 ICL7106 DVM (LCD drive) £7.00
ideal for switching motors, hghts, heaters, etc {M377 Dual 2 W Amp £1.45
from logic Opto-isolated ‘with zero voliage LM379S Dual 6W Amp £3.50
switching. Supplied without thac Select the LM380 2W Audio Amp 80p
required triac from our range LM382 Dual / low noise Preamp £1.00
MK3 BAR/DOT DISPLAY LM 386 250mW iow voltage Amp 75p
Displays an analogue vohage on a linear 10- LM1830 Fluid Level Detector £1.50
element LED display as a bar or single dot. Ideal for LM2807 f.v Converte {8 pin) £1.40
thermometers. level indicators. etc. May be L{M2917 t-y Converter (14 pin) £1.80
stacked to obtan 20 10 100 element displays LM3909 LED Fiasher 'Oscillator 60p
Requires 5-20V supply €4.75 LM39.1 1 Thermometer £1.20
MK4 PROPORTIONAL TEMPERATURE LM3914 Dot/ Bar Driver £2.10
CONTROLLER MM74C911 4 digit display controller £8.50
Based on the TDA 1024 Zero vohage switch. this MM74C815 7 segment-BCD convertec 98p

it may be wired 10 form a ‘burst fire’ power
controller or a proportonal temperature
controller enabling the temperature ol an enclos.
ure to be maintaned 1o within 0.5 C

3IKW £5.55

MM74C326 4 digit counter with 7 seq.o/p £4.50
S$6668 Touchdimmer y
$9263 Touchswitch 16-way
SN76477 Complex Sound Generator
TBAB00 BW Audio Amp

TBAB10AS 7W Audio Amp
TDA1D24 Zero Voltage Switch
TDA20D20 2DW Audio Amp
ZN1034E Timer

All ICs supplied with data sheets

Data Sheets only 10p each device.

MK5 MAINS TIMER

Based on the ZN 1034 Timer IC this kit will swich
a mains joad on {or off} tor a preset ume from 20
minutes 10 35 hours. Longer or shorter periods
may be reahised by munor component changes
Maximum load 1K! 4

SPECIAL OFFER DEC TYPE BREAD-.
BOARDS. Micre DEC “A” with 2 16 pis DIL|
carriers £3.95 Appraximately haK
saltiog price.

FL T LAMPS. For cerevens,

BUZZERS. Mislature salis stete lype.
3317 15mm. 70db at 3 foat 15me drain.
operates 4-159 OC 75p sach. LOUD 12 volt
buzzer S0x30mm 63p. Carters 12v OC
Minimite alarm sirexs £7.65. 12V OC SIREN.
ali metal rotary typs. bigh pitches wall
£8.50. Rolary alsrm sires. 12¥ OC. r
plastic wall wild mouslisg brackel.
88 75men £4.50.

RELAYS. 2 types both operale on 12¥ OC.
sealed plastic cased types. 1-350 ahm with
2 make 5 amp contacts 75p. 2—1,000 ohm
with 2 changeover 1 amp contécls 75p.

'TOOLS. SOLDER Sucker. good suction.
teflon nozzie. £4.99. Side cutters 5” £1.45.
Phiers 5° £1.45. NEON DRIYER B~ LONG
59p. MIYAMA 16 pin IC lest clip £1.85. §
PIECE precision zcrewdriver sets. in-
ghidual tandies, £1.05. JUMPER TEST
LEAD SETS 10 pairs ol leads with insulated
wocs each end 30p. CRIMPING TOOL, a
combinatioo type lor crimping red, blue and|
yellow terminalions aiso Incorporates a wire!
stripper [6 gauges) and wire culler. insulated
nandies, only £2.30. ®

boats, sic.. whils fitting. perapex. diftuser,
12V 0C. § watts. oa/of sgiich £4.95.

COPPER LAMINATED PRINTED
"CIRCUIT BOARD. Fitraglass Single Sided
fype [approx. 2mi %] 150x%mm a0p.
200x90mm 55p. 0 sided Fi 11
Jmm thick, 1802135mm 45p. PAXOLIN
BASED TYPE: {2mm thick). 180x135mm
40p. Z80x200mem 50p.

TRANSFORMERS. All 240 OC primary
‘[postage per tramslormar Is shows in
114 'brackels ater price). MINIATURE RANGE
6-0-6 100ma. 3-0-9¥ 75ma, 12.0-12¥ 50ma
il 79 each (159]. 12V 200ma 75p [15p}. 06!
0-5 280ma £1.20 [20p} 6¥ 500ma £1.10]
[229) 12V 24 £2.35 (a59) 12V 4A £2.85 {45p)
15.0-15¥ 1A £2.25 {45p). 30-0-30V 1A £2.85
(545} 20-0-20V 2A £3.85 (54p) 0-12.15-20-
30V 24 £4.75 (S4p) 20V 2,54 £2.35 (54p).

| KRTI01 M/Meter. 1000,
apv. IKV AC/DC Velts.
150ma OC current. Resist-
ance 0-2.5k. 0-100K. £€4.35.

PIEZD TWEETERS. require as creszaver
and can be wssd with sysiems wp te 100
Hz.

N‘ ENC 1SE TRANS.
watts. Froquency respanse 3.8 1s 28KI TRIAC XENON PULSE TRANS

FORMERS. 11 {6P0 style] 32p. 11plus 1 sub.
min, pch maunting 65,

MULTI-SOUND HORN SYSTEMS, idsal
disco use, 6 coatrals. wii giva B1 variouws

ds. supplied with P.A. herm. spasker,
1 0n 12¥ DC £19.50.

PROJECT BOXES. Slurdy ABS biack

SPECIAL OFFER SEMICONDUCTORS,
NS08 SCR3 13p. BX504 opto isalater 25¢.
CA3130 859, CA3020 45p. TDAT1S1 25p. 741
22p. 723 35¢. MESS5 24p. NESS6 SOp.
CDADES 159. 4005 10 for 35¢. BO238 269.
BDA3E 789. T41S 35p. INATA 759, TIL3OS
alpha sumeric display £2.50. MANJA Jmam
LED disglays 45p. Mia. LORs 30p. LEDS 0.2
CLEAR 15¢. BREEN 12p. AED 10y. lairared
cear LED 30p. MPU13] PUTs. 40V, 200ma.
375mW 159, 23773 £1.70, Tenas R1038
(TO3} Powsr traus. 50p. TAG4443 SCR 45¢.

MICROPHONES. Min. Tis pin. Omi. uses
daaf aid baltery [supplled) £4.95. Low cost
condensar ECM105 Omni, 600ahms, on/of{
swilch standard jack plug £2.95. EMS07
Condensar. uni, 600ohms. 30-18kHz. highiy
polished metal body. £7.95. DYNAMIC stick
microphone duat imp., 6000hms or 20k,
70-15kHz. attraclive black mets) body. £7.75.

J£EMS506 Condeaser, cardind, uni. 600ohma ar
'50k. heavy chromed copper case, £12.95.

OYNAMIC PA. Mike. mobile radic atc.,
thumb switch S0k imp. £3.75. CASSETTE

Lreplacement microphong with 2.5/3.5 piugs

£1.35. INSERT crystal roplecomant
35% tOmm 40p. GRUNDIG Electret inzerts.
with buiit i FET preamp 3-6¥ OC. £1.00

TAPE HEADS. Mono cassetle, £1.75.
Stereo cassette £3.90. Slasdard 8 track
sleres £1.95. BSH MM 1330 % track S0p°
BSA SRP9D Y% track £2.10. TO10 dual head
assembly 2 heads bath % track B/P with bullt
n erase £1.25.

plsstic boxes with brass inseris aad ild.
T5%56% 35mm 65p 95 Tx 35mm 75p
115%9%x37mm B7p.

NH55 M/METER. 2,000
opv. IKY AC/OC Vals.
100ma OC.. Resislance 0-
10K, O-1 MEG. £5.50.

JRANK ARENA slerso cartridge pream-

plitier modales. suitable lor magnelic
cartridges. new. supplied wilh connection
details. £1.95.

YERD WAND HELD BOX. Whie ABS. Z4in
% 3.7 in tapered. with screws 68p each

NEW STOCK ITEM — We are now slocking
Expo mini Wand-held drilfs. these are a
precision British-made tool. ideal lor P.C_
board dritling. model makers stc. They
operate on 12¥ OC. Dl kit supplied
plastic hinged case. wilh drilf and 2}
accessories, drills, 3anders, reamers,
bufiers. ete, camplete kit only £14.25. Orill
only £7.25. Drill stang lo surt verticat drill
press £12.95 [postage ©p).

LED YU METERS. Ulitise
legic comtral circait with agjustal
decay tmes via exiernal capacitor.
Response —20Hz \s 100KNz. Tals
within < 0B, sperates ea 12-15V DC. B2mm

long. S4me Iigh.
MONOG VERSIOK

6.9
STERED VERSION £10.95

SWITCHES. Sub. min. Toggies. SPST
8x5xTmm. 42p. DPOT (8x7x7) 550
OPOT Canlre off [12% 11 x3mm} 77p.

PUSH SWITCHES (16> bmm]. rus top.
push in make 15 each. push on break
version black vinyl 1Tp each

SLIOE SWITCHES sl OPOT 15% 8% 12mm”
13p. 16 11 9mm 13p. 22x 13X 8mm 13p.
2% 138 centre oft 14p. Multipole shder
doubie achea [12 tags) 29 x 9 11mm 25p.

ROTARY SWITCHES (waler) 3P4wW. 4P3W.
2P6W and 1P I2W all 35p each.

'WERD POTTING PLASTIC Boxes wilh iid
and acrews TOx 50 x 20mm. black. 43p
,aach

FINNED HEATSINKS. Supphied undrilled
“4mm Bick 27mm igh, 75X 124mm 60p.
150 % 124mm 95p. Smaller version 2.7mm
thick. 75 108mm 4Bp. TRANSISTOR
SOCKETS T05 or T018 9p each. T03 type
15p each

‘YN3GD M/METER.

S
CLIFF CLICKTEST. 13 amp maias connec- 20,000 opv.. IRV AC/DC

16 pin D.1.l. SWITCHES only 42p sach.

RIBBON CABLE B-way single core minis-
ture 22p per metre.

INCADS. AA size 1.2 weits 500ma £1.10
each.

for. |deal for workshog. stc.. provides rapid
and safe maing connsction, teugh moulded
«case and fld with neon mdicalor and fuse
.15, U

Volts, 250ma DC.. 4 resisl-
-ange ranges to 20 Meg.
also has bult-in transistor
iester with leakage and
gain ranges £12.50

ALUMINIUM PROJECT BOXES. 18
S.W.6. wilh lilted lid and scrows. ABI
3x2x1 52p AB2 4x3Ix 15 62p. AB3
4x3Ix2in 66p. AB4 BX4XZin T4p. ABS
Bx4x3in @p ABS 8x 6x2in £105. ABY
BxB6x3in £1.25.

SPECIAL OFFER DEMAGNETIZER.

Curved probe type. sultabie Jor ree! lo reel or
casselte machines, aperales on 240V AC only
£1.95.

ANTEX SOLOERING IRONS. All 240V AC

Model € 15 watts £3.95. Model ICX 17 walls

£1.950. Model X25 25 watlls £3.95p. ST3

SOLDERING IRDN STAND. suils i) Anlex irons
5.

TMKS00 M/METER.
30.000 opv. 1KY AC/OC
Voits. 0.C. current to 12
amps.. Reslstance lo 60
meg n 4 ranges. dso has
bulll-in buzzer lor con-
Gnuity testing. £20.95.

POWER SUPPLIES. Switched type plugs
into a 13 amp socke! has 3-4, 56. 7.5 and 9
yoits O ¢ oul al eitner 100 or 400ma
swilchable £3.45. HCZA4R stabifisad power
supply 3-6-7.5-9V OC al 400ma. has polarity
reversing and on ol swilch and 15 fully
regulated to give exact vollage fram ng foad
to maximum current £5.50.

TRANSOUCERS. REC/SENDER. 40KKZ
£3.50 parr.

Terms. Cash with order (official orders welcomed from
colleges etc) 30p postage please unless otherwise
shown. VAT inclusive prices. S.A.E. for illustrated lists.

PROGRESSIVE RADIO

31 CHEAPSIDE, LIVERPOOL L2 2JD
ALL ORDERS DESPATCHED BY RETURN POST
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The 'WIN%ON' 50+ 50 WATTS

* Power MOS-FET output During the past eighteen ?
stage. months the WINTON amplifier
“* BiFet op-amps. has set a new standard for Hi-Fi (]

kits and is highly regarded

* Disc, Tuner, Tape and two  throughout the world. Taking - - . certainly less than you think. By incorporating

auxiliary inputs. around twenty hours to build ! a custom made LS| chip, these fully auto-ranging
* ‘HF & LF Active filters. :gsip',‘:e‘n{ Tor setiing ua. o 3; digit multimeters are available at prices from
* Very low noise disc input represents incredable value for under £50.00.

stage money and is undoubtably one SK-6110

ge- of the best kits around today. (illustrated)
* Easy to build. The amplifier with the Ultra
. Clean Sound, 50+ 50 watts of 67.1 7

* Unconditionally stable. its. so clean you'd swear it was + VAT
* Non-magnetic chassis. stertlised. T
A 12p stamp will bring you the full details or better still, send you £45.43

cheque for the best amplifier kit around. POWER MOS-FETs RULE, + VAT
O.K.

COMPLETE KITS of all parts necessary to build the P.W
WINTON . . 5006068083008 0-000a0 . £133.50
Order with complete confidence (C.W.0. only please) from:

T.& T. ELECTRONICS (Dept. E)

Green Hayes, Surlingham Lane, Rockland St. Mary
Norwich NR14 7HH. Telephone 05088 632

PRICE INCLUSIVE OF V.A.T. & CARRIAGE
Caliers by appointment only

ARGON 2.5 Modular Chess System.
Strongest chess program available
Call us for a price

Lightweight, portable
and modern design, the
Chess Traveler offers
many special features
usually found in much
more expensive chess
games

Battery operated

@ 7 Levels of play, beginner to expert. plus a

problem salving mode

Supplied complete
with batteries, test
leads, spare fuse and
instruction manual.

VOICE SENSORY
CHESS CHAL-

LENGER. No keys to @' 8th Level looks ahead at 5 individual moves
s N nsory’ @ Solves mate in 2 moves.
slraeysi'ng o urtaey ) ® Unigue MM (multi-move) key where entered SK-6110 and SK-6220
e e L0 % ereY S PSS P 0 ey R T o [J Full auto-ranging on both voltage and resistance
Calt for detail: e E @ Position verification
and price, - deRt IR, BN @ Fioy iovels are changeabic during 8 game. at any Current measurement up to 10A DC and AC
- time and on any move. n R a
: ® Randomized computer responses vary the Unit and range automatically displayed
COMPUTER BACKGAMMON A SP"alegy and play from gamefto game" .
( hit black; tutorial feature allows you 10
@ Electronic doubiing cube e o e L e eeiyouly Auto polarity and auto zero
core keepin: i if . . . .
@ Elcironic random rll of dice @ B it permi ega moves. plays acording to Only 5mW dissipation—200 hours continuous use
® Position verification all international chess rules B
Soued )l o T ® Plays opening defenses from world class chess Zero adjust key to correct for test leads on low
isplay — liquid crystal dispiay for
. férsics?b"'ly in all lighting ] I:lsa‘;:CElg[;assam capture and pawn promotion value measurements
operation @ Ch included. q .
® Ope'a)ws on 4AA batteries not in-|  CHESS TRAVELER & 95" x 5.5 x 1,75, wr. 1 High impact ABS case
cluded) . £45 b, . . a
ATARL Space tnvaders, ]| G2 usfor price Low battery indication
7.50.
SHARP PC 1211 Hand held ¢ ter — |K Ram
.‘,——‘ A - Basic language Alpha~n5me:?5:yel;oard -324 SK'6110
ATAI At UM: charpcter display £89.95 + VAT el H i i i
AT | [ Audible continuity test function

All Atari cantridges.

Never undefs&id. ELMAC 4810 CRT
5MHz scope €125 +
VAT. As recommended
by ETI. The best selling
SMHz 4" CRT scope in

[J Range hold function
[J Audible over-range indication

NIGHT DRIVER TM. 8
games. 1 or 2 players.
PADOLES. The road is
winding and dark. And
You never know what
might jump out in front
of you. £16.20.

the UK. Time-base in
clude sweep range
100 msec/div to 14 sec/div in § steps. 3' siso
available. £99 + VAT
-_ = 4
Free 10:1 Probe
Elex 6810 5'' CRY
(15MHz) £181.71 +
ATARI VAT. Vertical axis. 1 de-

CASINO™™ flection sensitivity

Telephone orders welcome for Access and Barclaycard
10mV/ div Bandwidth
Game DC DC 12.5MHz (bet-

and all account customers. All prices inc. P.&P B
ProgramTM. ween 3dB points). AC

2Hz 12.5MHz (between IdB points). Rise ime 20n
£16 20 sec. Input Attenuator — 12 step — 10mV/div 1o
- - 50V/div in 1-2-5 sequence catibrated. Time Base

Sweep range 0 54 sec/div to 0.1 sec/div in 12

steps, calibrated with <5 expansion Fine control West Hyde Developments Limited,
The OSC3C is 5 com. Variable between steps includes TB catibration Unit 8, Park Street Industrial Estate, AylesbUry, Bucks. HP20 1ET
pact 3" oscitloscope position Telephone: Aylesbury (0926) 20441/5,

surtable for general

1 Kramer & Co., Dept. ETI 4, 8 October Place
l:awsa;o:y and educatio- ¥ — LINdon NWH.Pel: 01-203 2473. Telox: 888841
Arttn K7. Vise, Access. Open Mon.-Fri.
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3% x 19" Rack Mounting Type 13A/4SW/R £21.50 P&P £1 + VAT

ol A ik

.

|

4 feet LG. 30 amp total load Instant Trunk

Dim. 1%/ x 22" x 18%"
£13.50 P&P £1 + VAT

NEW! 10 sockets switched in sloping box __

oy

N

4 sockets 13A
6 sockets 13A

ALL DISTRIBUTION PANELS ARE FITTED WITH MK SDCKETS & PLUG

Send for details of complete range

< LB ELECTRONICS

PCB OFFERS
(1A) 100 bit shift register PC8.
115mm X 94mm containing 9 X
7491 6 X 7496 and 1 X 7441
Terrific bargain 85p. p&p 30p
(1C) PCB 215mm X 290mm 12
X TMS 3122J {or sim.) Hex 32-bit
Shift Reg. + 39 ICs. £2 + 50p
p&p (limited stocks).

MPU CORNER
2112 (200ns). £3. 2114 (450ns)
£4.50.
Texas Instruments. 2716 single
rail. 8rand new. Full spec. £8.95
each p&p 25p. 2708 {400ns)
£4.50.
MK 1002P {dual 128 bitShift Reg)

35p.
LM711CH (Voltage Comparator)
30p.

{All Full Spec)
2526 Character Generator (64 X 9
X 9) £2.95 + data & p&p 25p:
International rectifier SOLID
STATE RELAY type A2402. Out-
put 240 VAC 2.5 amps input 90-
240 VAC/45-200 VDC £6.00
p/p250.

D TYPE CONNECTORS
15 Way: wirewrap plugs only 75p.
25 Way: sockets (solder) £1.40.
50 Way: skt {wirewrap) £1.65.
50 Way: skt £1.45, p&p 25p

COVERS
25 Way: 75p (plastic), p&p 25p
37 Way- 90p-{plastic), p&p 25p

DISPLAYS
HP 5082 4 digit DIL display full
spec £1.50 each, p&p 25p. Large
quantities POA
MAN 72 7 seg CC €1.25, p&p.
25p. Burroughs Panaplex 9 Dig. +
skt and bezet £1.00, p&p 25p.
LED 3 Digit DIL 55p, p&p 25p
8owmar 9 digit .1 in LED with red
bezel {As used in calculators)
£1.00 + 25p p&p

SUPERSAVER
Ribbon Cable Headers 16 DIL
Jermyn, gold plated. with cover
45p, p&p 25p

SUPERSAVER 2
Tantalum Capacitors 25 volt. 4.7
uF. 14 for €1.00, p&p 25p.

SUPERSAVER 3
PRICE SMASH FND 500 .5in
LED displays, full spec 50p.sach,
p&p 25p, large quantities POA

SUPERSAVER 4
HY8RID SYSTEMS DAC 371.8 8
8it, Dil packaged, ideal MPU users
with data, £2.95, p&p 25p.

SUPERSAVER 5
Battery eliminator 6VDC
200MA 240V AC input ideal for
calculators, radio, etc., give
away price 95p each. Large
quantities P.O.A.

SUPERSAVER 6
RS 338-383 Miniature Decade
Thumbwheelswitch. €1.65, p&p
25p

SUPERSAVER 7
SN74116 Dual 4 8it letch 76p,
p&p 25p
SN7418 Arithmetic Logic Unit,
80p, p&p 25p
SN74194 4 8it Register, 50p p&p

25p
SN74198 8 81t Shift Register. 75p
p&p 25p
SUPERSAVER 8
ITT 4¢cx 250b brand new full
spec £7.50 each p&p 25p
SUPERSAVER 9
5 digit 7 segment DIL LED 11’
displays 4 for £1.50 p/p 25p
SUPERSAVER 10
9 way male/female connector
ELCO 8129, 0.1 inch pitch, goid-
plated PCB mounting. ideal for
bussing two PC8s together
Superb value, 35p, p&p 25p
SUPERSAVER 11
74L$266 50p. 7415245 £2.40.
7415240 £1.00. 745260 35p.
P&P on all agbove 25p
SUPERSAVER 12
TMS 3128NC Static shift register
£1.50, p&p 25p
SUPERSAVER 13
PL259 {(UHF) Elbow Connectors
50p each. p&p 25p

COMPLETE WITH 6FT. CABLE
AND 13-AMP FUSED PLUG

4 sockets 13A switched
6 sockets 13A switched
+ Post£1 + VAT

£16.00
£18.75 .
£18.50
£21.50

SUPERSAVER 14
Recording Designs Ltd digital
cassette deck. 50-100 8aud
RS232:240V input. A professional
superb deck, £68.00, p&p £2.00.

SUPERSAVER 15
5K multiturn trimpots, PC8 moun-
ting, per box of 14 £2.50, p&p
25p.

SUPERSAVER 16
Yet another star bargain. Astec
UM 111E36 modulator 65p each,
p&p 25p.

OLSON ELECTRONICS LTD., F

LEDs (Full spec.)
TIL209, red 10p. 0.2in, red 12p.
0.2in. green 28p. 0.2in. vellow

28p.

RL54 red Axial lead. 15p.

P&P on all above 25p
VERNITRON Ceramic filters type
FM4 10 yMHz 45p, p&p 25p
TRANSISTORS, 8D236 40p,
8C183L_10p, 8F195 10p,
T8A 8105, with data, 85p, 4-way
Dil switches. 75p. MC1303 Dual
Stereo preamp with data. £1.25.
7in. Nylon cable ties 100 for
£1.50. All p&p 25p

NEW SN76477 (Yes. back in
stock). Sound Generator IC (Train
plane, esplosion. laser gun, etc.)
with data £3.25, p&p 25p

PCB KEYBOARD, 65mm X
82mm. 18 key Clickers less Key
tops, ideal Hexadecimal use 35p,
p&p 25p.

CAPACITOR SCOOP. 1 600uF
at 10v, 160uF at 25v. Axial lead. 2
dozen for £1 + 25p p&p

MINI FANS 80mm X 80mm
approx. 115v Brand new, £4.50
+ £1.00 p&p
IEC mains chassis plug 75p suit-
able socket 35p, p&p 25p.

GIVEAWAY
22 pin low profile dil socket,
gold plated.

12p EACH

p&p 25p

Fitted with M.K. 10 amp C.B. — 13/A5 SW.CB £33.00 + post £1 + VAT

ing System for Wall or Bench Mounting

R o 0
A2
Lt APt

Just arrived. ITT 2082 Data
‘Modem. Brand new and boxed,
with manual. 600/1200 Baud.
Data Modem to CC ITT. V24/
RS$232C. Channel centre
frequencies 1300 and 1700Hz
(600 Baud) or 1300 and 2100Hz
{1200 Baud). Synchronous or
asynchronous operation over 2
or 4 wire, switch or dedicated
lines, built in self and lines test
functions. Some of the best
equipment we have ever
obtained. £115.00 each, p&p
£3.00. (Fraction of original
cost).

IC HOLDERS (Low-profile)

8 Dil 12p 14 Dit 15p
16 Dil 17p 18 DIl 20p .
22 Dil 28p 24 Dl 35p
28 Dl 45p Alt p&p 35p

WE STOCK a vast range of TTL
CMOS. some 74LS. MINIATURE
TOGGLES, etc
PSUs. We have a large stock of
power supplies at very realistic
prices {callers)

RELAYS

ITT 700 ohm Single pole
changeover, 45p. Banor resettable
double pole changeover 12V £1.
8oth p&p 25p

CIRCUIT BREAKERS
4450y AC 65v DC 0.5A 60p; ditto
7A 80p, p&p 25p.
ALLENKEYS, 7/16in 5p; 12 for
50p; p&p 25p
ASR33 (with tape punch reader}.
generally overhauled. £1 85.00
inc. of VAT

CENTRONICS 101A Dot Matrix
printer. Fully overhauled. 165
char/sec. £450.00 inc. VAT.
Carriage at cost. As above dugl
headed 300 char/sec £650 inc.
VAT.

MEMOREX 651 dual disk drives
complete with power supplies and
tormat electronics {sorry. no data
as yet). £350 each Inc. of VAT

4

10 amp CB — 13A/4 SW.CB
TR6 — 6 sockets switched £27.00

TRY — 9 sockets switched £32

°

£29.25 + post £1 + VAT

Plus P&P £2 + VAT

MAINS
ISOLATING UNIT

The Olson mains
isolating unit is an es-
sential bench item for
safety when testing and
repairing mains-
operated equipment.
The isolating trans-
former has an earthed
screen and is rated
250VA.

£38 + P&P £2 + VAT

ACTORY NO. 8, 5-7 LONG ST., LONDON E2 8HJ t
TEL. 04-739 2343 g

\® TELEPHONE:

UXBRIDGE 5539

Recordacall telephone answering
machines (GPO line matching
transformer removed) sold as is
from £2 to £10 depending on
condition. Fitted with very nice
standard cassette deck. With
circuit diagrams. SORRY 8UT FOR
CALLERS ONLY

Terms cash with order (official
orders welcomed from colleges,
etc). Allenquiries s.a.€. please. AN
prices inclusive of VAT, unless
otherwise stated. Postage as
shown per item

FOR THE PROFESSIONAL
USER. CP Clare Keyboard
switches with buttons (btank) 65p
each p&p 25p

BURROUGHS keyboard, 96 key
station. On-board cyrstal and
TTL. Brand new and boxed.
500mm X 190mm. At the time
of advert no data. No keytops at
all. Clare pender. Reed
switches. Bargain £12.00 each,
p&p £1.00.

PLEASE DO NOT ORDER GOODS
FROM OLD ADVERTS. PHONE
8EFORE ORDERING.

SURPLUS STOCKS
PURCHASED
FOR CASH

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9LS, ENGLAND
All enquiries 8.a.e. please

New retail premises, now open
Mon.. Tues., Thurs., Fri: and Sat
9.30-6. Lunch 1-2.15 weekdays.
Closed all day Wednesday. We are
situated just off the A40 opposite
Master Brewer ALL PRICES

“A INCLUSIVE
OF VAT
T gwih Worss

S UXBRIDGE
55399

1 All components full
- spec.
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GREENWELD

443 A Millbrook Road Southampton SO1 OHX

All prices include VAT @ 15% — just add 40p post

SLIDER POT SCOOP!Y!

Made by Piher, types PLAOCP & PLEOC Silly
prices for superb goods!!

PLAOCP — 69X 16X 9mm, 40mm shde length
220R, 2k2 or 10k lin only. Prices {any mix). 1-24
20p; 25-9917p; 100+ 14p.

PLBOC — 84 % 10X 7mm, 60mm shde length Sk,
Ok, 22k and 100k log. only Pnces (sny mux)
1.24 28p; 25-99 22p; 100+ 17p.

BUZZERS, MOTORS
& RELAYS

2401 Powerful 6V DC buzzer. all metal construc-
tion 50mm dis X 20mm 70p.

2402 Miniature type buzzer, 6. 9 or 12V, only
22X15% 16mm Very neat 53p

Z450 Miniature 6V DC motor, tugh quality type
32mm dia X25mm tugh, with 12mm spindle
Only €9,

A372 Audible Warning device — solid state circunt
drives high efficiency transducer to give high
output Voltage reqd 4-18V. Can aiso be dnven
direct from TTL or CMOS. Module size
45%21x 12mm. Comprehensive data supplied
£1.50

WB892 Heavy Duty 12V relay. 1deal for car use —
single 15A make contact Coil 25R in sealed metal
can with mounting bracket 88p.

W890 DilL Reed relay SPCO 2.4-10V. 200R coil
Only £2.20.

FSRABO Latching relay. 2 X 10A contacts, 1M,
1B. Coil is 250R, and rated 60V ac. but works on
18-24 DC. Sohd Ecapsulation with screw ter-
minals makes it ideal for use. £1.20.

REGULATED PSU PANEL

Exciusive Greenweld design — better spec. than
anything on the market being offered at the price.
Panel 110%82x33mm high contains all com-
ponents including bridge rectifier and smoothing
capacitor Ready built and tested — just add a 30V
2A transformer and two pots for a fully vanable
volitage and current supply

SPEC Y20utput voliage 0-28V
Y20utput cutrent 20mA-2A
Y2Source Impedance OR 1
Open circunt npple 10mv
Send SAE for full details of the many ways this
useful modute can be used. together with price list
of parts for vanous options. Only £6.76

TRANSISTOR PACK K516

Take advantage of this unbehevable offer!!

Smali signal NPN/PNP transistors in plastic
package at an incredibly low, low price!' Almost ali
are marked with type number — almost all are full
spec * devices. Some have bent leads Over 30
different types have been found by us including
BC184/212/238/307/328. BF196/7.
2TX107/8/9/342/450/650. etc Only avall-
able as a mixed pack at £3 per 100, £7 per 250
£25 per 1000

P.C. ETCHING KIT Mk IV
The Beést value m etching kits on the market —

contains 100 sq s copper clad board. 11b Ferric
Chionide, Etch resist pen, abrasive cleaner. two

miniature drill bas, etching dish and instructions
Al for £4.98.

1981 CATALOGUE

Now in the process of compilation, available NOV
75p will reserve you a copy, sent as soon as
printed

BUY A COMPLETE RANGE OF
COMPONENTS AND THESE
PACKS WILL HELP YOU

ALL PACKS CONTAIN FULL SPEC BRAND NEW
MARKED DEVICES — SENT BY RETURN OF
POST. VAT INCLUSIVE PRICES

K001 50V ceramic plate capacitors. 5%, 10 of
each value 22pF to 1,000pF, total 210. £3.89,
K002 Extended range 22pF t0 0.1pF, 330 values
£5.53.

K003 Polyester capacitars, 10 each of these
values 0.01, 0.015- 0.022, 0 033, 0 047,
0.068, 01, 015, 022, 033, 0474, 110
altogether tor £6.07.

K004 Mylar capacitars, min 100V type 10 each
all values from 1,000pF 10 10,000pF Total 130
for £4.06.

KO0O07. Electrolytic capacitors 25V working small
physical sze. 10 each of these popular values 1.
22,47.10,22. 47, 1004F. Total 70 for £3.59.
KOO8 Extended range. as above. also including
220. 470 and1000s F Total of 100 for £8.08.
K021 Miniature carbon film 5% resistors CR25 or
similar 10 of each value from 10R 1o TM, E12
senes. Total 610 resistors £6.15.

K022 Extended range. Total 850 resistors from
1R 10 10M £8.50.

K041 Zener diodes 400mW 5% BZY88. etc 10
of each value from 2 7V to 36V, E24 series Total
280 for £18.37.

TM4030 RAM
4096 bit dynamic RAM with 300ns access tme;
470ns cycle ume; single low capacitance high
Jevel clock 1/p. fully TTL compauble, low power
dissipation, Supplied with data £2.78.

COMPONENT PANELS
2525 Contains 11 BOOmA 60V 2N5061 SCRs.
11 6VB zeners, 11 1N4004 diodes plus Rs. Cs.
etc Only £1.
2529 74 Senes ICs — Gates and complex logic.
20 asstd ICs on panels £1; 100 ICs £4.
2527 2%6V reed relays 6x 25030 or 25230
6% 400V rects, plus Rs Only 50p.
2531 Tnmpot Pack — Ex-computer panels with 20
mixed value multi-turn types £1.00.

TTL, LINEAR, OPTO

All new full spec — Fairchild/ SGS

TTL: 5400, 5401, 5402, 6403, 5404. 5405,
6410, 5421, 56430, 5450, 5451, 5453, 5460
— All 12pea. 5470, 5472, 5474, 5475, 5476,
5480. 5486. 5490, 54107, 54121, 64122 —
81 20p es. 5482, 54126 — 40p @9, Others (745,
H)on B/L 12 (SAE please)

LINEAR: 9665 or 9666. 7 x 50V Darlingtons in
16 DIL 80p; 75452 or 4 dual perph driver 70p;
XK1444 7 CMOS P-channel butfers. 15V 16 DIL

24p.

OPTO: Isolators. FCD831 80p; TIL115/118
80p; FPE100/ 106 Infra red LED £2.50; FND847
7 seg 0 8" CA £2.00; FND850 CC €2.00. (Data
on request for inear & opto devices)

VEROBLOC BREADBOARD

New from Vero. this versatile aid for building and
testing Circuits can accommodate any size of IC
Blocs can be joined together. Bus strips on X & Y
axis — total 360 connexion points for just £4.15.

BULK SUPPLIES
Al new full spec. devices. Prices are for a
minimum of 100 of any one device and
exclude VAT, which must be added at 18%.
Minimum order value from this section is
£10+ VAT + post. VAT receipt on request.

RESISTORS
Min %W 5% carbon fim 1R-FOM (10% over
1M), sll £8.00/1.000
The following values only at £3.50/1.000. per
value 4R7, 8R2. 18R. 39R 56R. 220R, 1k, 4k7.
18k, 33k, 39k, 47k, 220%.390k, 660k. 680k,
820k

MIN. PRESETS
0 W miniature type, open construction All
values from 100R to 1M, vertcal or honzontal
mounting All at .042,
The following values only at .03 470RV. 470RH,
S00RH, 1kH, 1kBH, 2kV, 2k2H. 2kSH. 4k7H
Also some Piher enclosed type at .042 150RV.
200RH. 2kV

POTS
Sk n 100k in. 220k lin. 500k log. 1M hn All
with std bush and spindle. .14,

ELECTROLYTIC CAPS
F275RT T 028 47/63R 045
22/63A .032 100/6 3A -020
47/90R . 022 100/35RPC  .038
4 7/25R .028 220/16 A 0568
47/50R .034 220/25R 088
10/16R -030 220/70A 078
10/25R 032 330/50 A 078
10/25RPC -022 330/100 A 085
10/25A .035 470/16 R .080
10/50 A 040 470/100RC  .1560
10/100 R 042 1000/40 A -230
15/40 A .030 1000/63 A .280
22/10R 021 2200/10A .080
22/25A 028 2200/25A .280
22/25R 027 2200/40RC  .350
22/63 A 040 3300/10 A -090
33/16A 022 3300/25 A .180
47/6 A - 015 4700/10A 100
47/25A 032 4700/25 RC  .260
47/35R 038 4700/40 RC .35
47740 A -045 10000716 RC .260

R=radial leads
A=axal leads
RC=tag ended can

R PC=short radial
leads for PC mounting

_POLYESTER CAPS

01 400v C296 -028
015 250V €280 025
022 400V C280 028
068 250V Advance 028
22 250v Cc280 035
22 250V Advance 035
22 100V Minibox 038
47 250v c280 05
47 160V C296 04
1.0 250V €280 055
156 63V Filmcap 065
22 160V Filmcap 098
33 100V Wimas MKS 11
4.7 100V c281 198
47 100V Wima MKS -238
68 100V Wima MKS .285
LED's . TANT BEADS

Immred 088 Smmyellow .09 15/35 .08
amm yellow .08 Smmgreen .09 33/25 .08
3mmgreen .08 3mmchps .02 10/26 .18
Smmred .08 Smmclps .02

MINIATURE CERAMIC CAPS
Thompson/CSF minature type in the foliowing
values
3 9pF. 4 7pF, 22pF, 33pF. 47pF. 47pF. 68pF
82pF. 100pfF. 560pF". 2700pFt All 5% except
T10%, 120%

Prices. up to B2pF £7/1000
100pF £9/1000
560pF €5/1000
2700pF £9/1000
Samples on request (sae please)

Mullard min. ceramics

33pF 5% 100V £7/1000
330pF 2% 100V £8/1000
3300pF 10% 100V £13/1000
Stettner min ceramicd

330pF 5% 63V £7/1000
022uF 63V £14/1000
Lemco 047uF 63v "~ 77 T TTE16/1000

SEMICONDUCTORS

741 .12, 555 .18, 7401 .08: 7405 .09, 74174
.21 4001 .17, 4011 .17 S1 signal diodes like
IN4148 by Tl on bandokered reels of 10k £80 (1k
£10) IN40O2 £25/k INAOO6 £34/k. IN4OOT7
£38/k. Ge signal diode DK14 £20/k SCRs
2P4M (C106D) 4A 400V .26 2N5060 8A 30V
.18 CR201 1A 200V .18.

See July s advt Tof transisiors, send sae for latest
bulk buyers st
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YOUR COVIPLETE RANGE OF

BS & DIECAST BIMBOXES (1) ‘

] ) Diecast Hammertone Natural
(50x50x25) BIM5001/11 £1.54 £1.23
(100x50x25) BIM2002/12 £1.09 BIM5002/12 £1.66 £1.32
{112x62x31) BIM2003/13 £1.27 BIM5003/13 £2.24 £1.70
(120x65x40) BIM2004/14 £1.51 BIM5004/14 £2.81 £2.11

‘ (150x80x50}* BIM2005/15 £1.72 BIM5005/15 £3.19 £2.72

\ (190x110x60) BIM2006/16 £2.69 BIM5006/16 £4.94 £3.96

(112x61x31) BIM2007/17 Grey Polystyrene £1.06
*(BIM2005 with + 25 deep, clear or ABS lid = BIM2005/25 £2.73)
MINI DESK BIMCONSOLES (2} ALL METAL BIMCASE (3)
BIM1005 (161x96x58) £2.48 BIM3000 (250x168x69) £15.52
BIM1006 (2156x130x75) £3.48 (Red, Orange and Grey, Black Chassis)
{ MULTI-PURPOSE BIMBOXES (4} KEYBOARD BIMCONSOLES (6)

BIM4003 (85x56x29) £1.34 BIM7400 {355x178x102) £19.60
| BIM4004 (111x71x42) £1.84 BIM7401 (431x178x102) £22.54
BIM4005 (161x96x53) £2.48 BIM7402 (508x178x102) £26.25
LOW PROFILE BIMCONSOLES (5} (Black Base—Sand or Grey Top)
BIM6005 {143x105x56(32]} £2.76 EUROCARD BIMCONSOLES (7}
BIM6006 (143x170x65([32]) £3.58 BIM8005 (169x127x70{45]) £4.71
BIM6007 (214x170x82[32]) £4.83 BIM8007 (243x187x103(66]) £6.70
(All BIMENCLOSURES Blue, Grey, Orange, Black. 1BIM2000 White also)

DIL COMPATIBLE BIMBOARDS & ACCESSORIES
BIMBOARDS (8) ‘1’ £6.90, "2’ £21.17, '3’ £28.22, ‘4’ £36.12.
PC BIMBOARD (9) £1.72,

BIMBUSTRIP (10} £2.50. BIMBOARD LAYQUT PAD (11) £0.65.
Adventures with Microelectronics’ [Features BIMBOARD] (12) £2.15
12 VOLTS BIMDRILLS (13) MiniDrill £8.10 Major Drill £13.60
Mini Kit 1 £15.12 Mini Kit2 £34.02 Mini Kit 3 £45.36
Major Kit 1 £19.44 Major Kit 2 £39.42 Major Kit 3 £50.76
MAINS BIMDRILL (14) £10.53 Mains Kit 1 £2.48 Mains Kit2 £22.14
BIMIRON (15) Type 30 (27W) £4.05. Type 3M (17W) £4.43
BIMSTATION (16) £11.96 BIMDIP (17) £11.50.

BIMSNIPS (18) £3.15 BIMPUMP (19) Major £7.99, Minor £6.80.
BIMFEET (24] (20) £0.77 BIMDAPTORS {25] (21) £1.08

BOSS INUSIRIAL MOULDINGS LTD

2 Herne Hill Road, London SE24 0AU, England
Tel: 01-737 2383 Telex: 912693
ipe No./Name Colour [Qty. |Unit Price | Total

All prices are applicable from Sept 1 1980, include
VAT & PP but please add 156% for Overseas Orders.

Telephone Number . .. ............ N N
|

Please make cheque/P.0. payable to BOSS Industrial Mouldings Ltd
and allow 10 days for cheque ciearance and order processing.
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'MICRON' may sound small - but we all know that it's much larger than an atom!

(as used on PET, APPLE, TANDY etc.).

The un-beatable Ffeatures of Microtan 65 and Tanex have been brought together to give you Micron]
a ready built and tested computer of outstanding value. Fully supported by comprehensive documentation,
Micron represents an ideal starting point 1in personal computing. We've taken a full 0.E.M. licence
for Microsoft Basic, which means that you'll have the support of the most popular Basic available,
If you want to expand Micron there's no problem, just move into
the system rack and choose from the range of Microtan modules. Read the information, study what the
magazines have to say about us and compare what we have to offer with other systems, then we feel
ture that you'll be convinced that we've produced an excellent product.

COMPUTER SYSTEMS LIMITED

Forehill Works

v
rO FULLY BUILT, TESTED AND CASED. ) (SOF‘TWARE \
0 6502 BASED MICROCOMPUTER. © 10K EXTENDED MICROSOFT BASIC.
O VDU ALPHA NUMERIC DISPLAY. O ALL THE USUAL BASIC COMMANDS.
O 8K RAM. © INTEGER AND REAL NUMBERS.
© 32 PARALLEL I/O LINES. O INTEGER AND REAL ARRAYS.
02 TTL SERIAL I/O LINES. © INTRINSIC FUNCTIONS: ABS, INT, RND
O 1 SERIAL I/0 PORT WITH RS232/20mA LOOP, SGN, SIN, SQR, TAB, USR, ATN, COS,
AND 16 PROGRAMMABLE BAUD RATES. EXP, LOG, TAN.
© 300 / 2400 BAUD FILENAMED CASS. INTERFACE.|]© USER DEFINED FUNCTIONS.
O DATA BUS BUFFERING. O READ AND DATA STATEMENTS.
O MEMORY MAPPING CONTROL. © DUMP AND LOAD PROGRAMS.
O 71 KEY ASCII KEYBOARD, INCLUDING NUMERIC © PROGRAM EDITING COMMAND.
KEYPAD. © STRING FUNCTION FOR TEXT I/O.
kOPOWER SUPPLY INCLUDED. y, © BASIC CAN CALL MACHINE CODE SUB-
ROUTINE.
© USER MACHINE CODE INTERRUPT HAND-
TANGERINE LER INTERFACES WITH BASIC.
O XBUG.

O DATA CASSETTE FILE HANDLING IN BASIC

Forehill Ely Cambs England e o3s33s33
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microtan 65

The Microtan system is rapidly becoming accepted as the ultimate approach to personal computing. Start
with Microtan 65, a 6502 based single board computer, and expand to a powerful system in simple and
in-expensive stages. The Microtan system is a concept and not an afterthought, this means expansion
is easy and very efficient! Unlike many other systems, you'll find it difficult to outgrow Microtan,
and you won't be wasting your money on a product that will only last you a few months! When you are
ready to expand, Tanex is waiting. The features offered by Tanex are tremendous, and you can start into
them for just £49.45! Cassette interface, 16 I/0 lines, two 16 bit counter timers, data bus buffering,
memory mapping and a further 1K of RAM are standard. From thereon expansion is simple, just plug in
extra integrated circuits to get yourself 8K of RAM, a further 16 I/0 lines and two more counter timers
a serial I/0 line with RS232/20mA loop and full modem control, XBUG - a firmware package containing
cassette file handling routines, plus a line-by-line assembler (translator) and dis-assembler, PLUS
10K EXTENDED MICROSOFT BASIC, a suped-up version of the Basic as used by major manufacturers such as
Apple, Tandy and Nascom, NO OTHER LOW COST MICROCOMPUTER OFFERS YOU THIS SUPERB PACKAGE. 0.K. so you
want more memory, try Tanram for size! Upto 40K bytes on one board starting for as little as £50.60.
RAM freaks will be pleased to hear that our system mother board offers page memory logic which will
support 277K Bytes, satisfied? To house these beautiful modules you can choose between our mini-rack
{as used on Micron), which accepts Microtan and Tanex, or our system rack pictured above. The system
rack will support 12 modules. What are these extra modules? Well for starters there's a couple of I/0
modules, parallel and serial offering upto 128 I/0 lines organised as 16 8 bit ports and 8 serial I/0
ports respectively. Shortly we'll be introducing high definition (256x256) colour graphics, A to D
and D to A modules, IEEE 488 Bus interface, a PROM programmer, disc controller and TANDOS - a 6502 CPM
system, So there's plenty to keep you busy. Send for more details, and find out how you can get started

for just £79.35! ALL PRICES QUOTED INCLUDE V.A.T.

T it ioion N (

.A 9, S T o UL 1 UESe (EHD B Please underline the information required.
fe have produced a T.V: interface module which simply ATM T.V. INTERFACE. MICROTAN SYSTEM.
connects to the expansion socket of your computer and
produces a display of 16 rows by 40 characters! O0f even NAME :
more interest will be our Buffer module, which allows
you to expand into our system rack, giving you access ADDRESS:

\Eo the full range of Microtan modules. )

PLEASE ENCLOSE 12p STAMP. THANK YOU.

ETI NOVEMBER 1980
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HARAMEIL=

OSCILLOSCOPES

TOP PERFORMANCE,
QUALITY AND VALUE

HM 307 ..... £149
Single Trace DC-10MHz
Plus Built-in Component
Tester

m\f.!cm X, EDMHi Trigger
_plus Sweep Delay et

- HMs12 L R nssu :

sl Traca DE-50MHz i
 5mV/icm, XY, &Mﬂz i
Trigger Sweep Delay plus mg o
_ Shot; Sweep Delay and After
Da!av Trigger

Wilmslow
Audio

THE firm for speakers!

SEND 50P FOR THE WORLD’S BEST CATA-
LOGUE OF SPEAKERS, DRIVE UNITS KITS,

(L:I;OSSOVERS ETC, AND DISCOUNT PRICE
IST

AUDAX - AUDIOMASTER - BAKER - BOWERS & WILKINS
CASTLE - CELESTION - CHARTWELL - COLES - DALESFORD
DECCA - EAGLE - ELAC - EMI - FANE - GAUSS - GOODMANS
HARBETH - ISOPHON - I.M.F. - JORDON - JORDAN WATTS
KEF - LOWTHER - McKENZIE - MISSION - MONITGR AUDIO
MOTOROLA - PEERLESS - RADFORD - RAM - ROGERS

RICHARD ALLAN - SEAS - SHACKMAN - STAG - TANNOY -
lV|DEOTONE - WHARFEDALE.

WILMSLOW AUDIO

SWAN WORKS, BANK SQUARE
WILMSLOW, CHESHIRE SK9 1HF

Tel. 0625-529599 FOR MAIL ORDER AND EXPORT OF
DRIVE UNITS. KITS, ETC.

Tel. 0625-526213 (SWIFT OF WILMSLOW) FOR HI-FI
AND COMPLETE SPEAKERS.

HM812 ........ £1,458

Dual Trace as per HM 512 plus Prices U K
Storage, Automatic Storage and .

Variable Persistence List Ex. VAT
For HAMEG LTD.

FULL DETAILS and
DISTRIBUTOR LIST
contact:

74-78 Collingdon St.
Luton, Beds LU1 1RX
Tel: (0582) 413174
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Happy
Memories

4116 200ns £3.75 4116 150ns  £5.50
2114 450ns £2.95 2114 200ns  £3.95
2708 450ns £4.95 2716 5 volt £9.95

MEMOREX SOFT-SECTORED MINI-DISCS for
PET, TRS-80, etc. Supplied in Free Library Case
T £19.95 per 10

Low Profile I.C. Sockets by Texas
Pins ... .. ... . 8141618202224 2840
Pence . ... ... .. 1011121617 2021 28 37

Memory Upgrade Kits for Apple, 2020, TRS-80,
etc. . . .. w e s from £30 please phone

Quantity prices available on request. Government
and Educational Orders welcome. Trade accounts
opened.

ALL PRICES INCLUDE V.A.T. POSTAGE FREE ON
ORDERS OVER £10, OTHERWISE ADD 30p.

Access and Barclaycard Welcome

HAPPY MEMORIES
Dept. ETI
Gladestry, Kington
Herefordshire HRS5 3NY
Telephone (054422) 618
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1-3 insertions £7 per scc

4-11 insertions £6.50 per scc
12 insertions £6 per scc

24p per word (min. 15 words)
Box No. of application

SEND TO:-

All advertisements in this section must be

pre-paid

publication

Closing Date:- 1st Fri. month preceding

Advertisements are accepted subject to the terms

and conditions printed on the advertisement rate

card (available on request).

ET! CLASSIFIED, 145, CHARING CROSS ROAD, LONDON WC2H OEE,

TEL: 01-437 1002

£110.00

+ VAT (£16.50)

+ P/P £3.45 (inc. VAT) A
Optional extra manual
€6 Total £129.95
BEST OFFER EVER
Camera Kit, Lens,

Vidicon & Modulator

CROFTON

Tek 01-8911923 fe.l?

INTERNATIONAL 4600 SYNTHESISER,
fully working, mint condition, professionally
constructed and calibrated, housed in a
robust cabinet. Must sell, hence only £300.
Phone: Hull (0482) 701660 evenings.

PET 2001-8. Old ROM manuals, plus £200
worth of programs, only £400 ono. Phone
0442 49762.

CIRCUIT DESIGN, Prototype construction,
Analogue or Digital, Single Circuits or Com-
plete Instruments/Systems. Write A, J
ATTWOOD, C.Eng., MIERE, Heathercote,
Heatherton Park, Taunton, Somerset, TA4
1ET or Phone Bradford-on-Tone (082-346)
536. B

SURPLUS. Creed 75 Teleprinter £50, Creed
86R, new £50!! Venner time and frequency
measuring equipment from £10. 5.5v-16v
2A psu's £20. Digital Voltmeters £15. Over-
head projector (viewgraph), new £60. Elec-
tronic equipment, machinery and transport.
Ex Service Sales, Weymouth 75115,

0000000000600 00Q00Q00CCCS
L4 WORLD'S FIRST ®

e °
e SHARP POCKET GOMPUTER PC-1211

Complete with Cassette Interface CE-121 as reviewed in @
ET1 (Aug). Practical Coming (July) Ideal Christmas °
® Gt Send £115ncl VAT and P &P. 10°

. ELKAN ELECTRONICS ®
28 Bury New Road
Prastwick, Manchester M25 8LD [ J
..................
ETI NOVEMBER 1380

0000000000000
® SUPERBOARDII ©

STILL the best value in Home Computers.
Just compare the features:

8K floating point BASIC in ROM

Full ASC11 keyboard

Standard cassette / TV interface
RS232 printer interface

4K user RAM

Expandable to 32K & dual mini floppy.

* % % % %

AVAILABLE NOW from:
C.T.S.
31/33 Church Street
Littleborough
Lancs.

Please ring or write for latest prices
.Tel: Littleborough (0706) 74342 any time.

ZX80 ACTIVE DISPLAY. Now you can
write those games or use the ZX80 for 'hands
off’ continuous data monitoring. This routine
allows you to decide how long a display will
hold before your program continues (1/50
sec — approx. 10 mins.). Hex loader in-
cluded, only £5 inclusive for listing and
details. K. Macdonald, 26 Spiers Close,
Knowle, Solihull B93 9ES.

BARGAINS FOR THE QUARTZ
ELECTRONIC HANDYMAN
BRANDED QUARTZ
ALARM CLOCKS

ORIENY/PRESIDENT KIENZLE/PRESIDENT
JAPANESE GERMAN

o)

Returned to Service Department within guarantee

period

(1) Recommended price when perfect £12.95, To
facilitate repair 5 offered for £11.95 inclusive of
VAT

(2) Recommended price when perfect £12.95. To
tacihtate repair 5 offered for £11.95 inclusive of
VAT

These will be sold as received from our customers with

the existing fault(s) and without guarantee

UK ONLY
Discounts available on large bulk purchases,

PRESCOTT CLOCK &

WATCH CO. LTD.
Prescott House, Humber Road, London NW2 6ER

INTENSIVE COURSES IN

BASIC

AND

PASCAL

including hands on mini-computer opera-
tion

These intensive courses are intended to
instruct from minimal knowledge to an
operational capability of computer pro-
gramming.

Courses are fully residential, allowing
maximum time for instruction and pro-
' gramming.

BASIC — Weekends from Friday Evening
to Sunday Afternoon.

PASCAL — Weekdays Monday Morning
to Friday Afternoon inclusive.

For further details, dates available, fees
Phone (0401) 43139, or write
CLEVELAND BUSINESS SERVICES

(Dept. ETI-2), Cleveland House
Routh, North Humberside HU17 9SR

~

ETI1972/3, HE 1978/9, Elektor 1-16, PW
1966-70, PE 1964-70, REC 1969-75, PE/
PW/REC 50p. Others 70p. SAE for refund if
sold. C. Redwood, 45A Lulworth Avenue,
Poole, Dorset.

ELECTRONIC ENGINEERS. Research &
Development. Quality Assurance, Project and
Section Leaders, Test Technicians, Instru-
ment Mechanics (time served) qualified to
HNC standard, required for posts within the
UK. Relocation expenses paid where appli-
cable. Apply in writing to Mr. R. Somerville,
Topstaff Employment Ltd., 5 Dixon Street,
Glasgow G1 4AL.

UK101. Fully built, tested with 8K RAM.
Complete with case and power supply.
Assembler and other programs on tape. A
bargain at £285. Milton Keynes (0908)
76596.

ASSEMBLY & WIRING SERVICES

P.c.b. assembly. Panel wiring Video game/home
comp. assembly. Design Development. Q.C /
Insp./Test. Prototype. Pre-Production etc.
LARGE/SMALL BATCH or HOBBY
For these and general services at competitive rates
contact.
BRAINTREE MICRO LEISURE LTD.
92 Manor Street, Braintree, Essex
Phone: Three Rivers 28196 (STD 03763)
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FLEXIBLE — EXPANDABLE — BUDGETABLE

THE COMMUNITY
MIXER KIT

LAMP STRINGS

Kit £S-1. Each Kit contains: 200 Lamps|
(50 each Red, Blue, Yeliow, Green). 200
Pre Cut Leads. 400 Sleeves plus Instruc-
tions.

Easy to Construct. Ideal for

DISCOS, SHOPS, DISPLAYS,
XMAS DECORATIONS ETC.

Not just another Mixer — but

designed specifically for Hospital
Radio, Talking Newspapers and
similar users.

Is there such a word as
‘Budgetable’! Consult.

LS-1 c/w Instructions .. .. £10.00
SL-1 100 Spare Lamps (25 each colour)
o . B B .. £5.75

56 ﬁeﬁ Road, Benll-eet. Essex SS7 5JN
‘ Partridge Electronics or call (03745) 3256 for the answer

Barclay and Access welcome

Prices include VAT and P&P

J & HASSOCIATES LTD.

The Maltings '_M
Station Road DIGITAL WATCH BATTERY
Tel: 0279-723156 Telex: 81675 o
JLamps-G These watches all require battery
q . (power cell) replacement at regular
Trade Enquiries Invited intervals. This kit provides the
means. We supply eyeglass, non-
magnstic tweezers, ‘watth screw-
o B o 5 Deslonadu:r;gl::::;y for logic wiring applllc;ﬁo;\s, it Is now driver, case knite: and screwback:
i P ox! Y g Industry,
stereo light controllers and research. ROADRUNNER i3 used by hoboylsts, students, ;i?h?a?::; ?ﬁ?f.ﬁ?ﬁ.i‘ifo:?::d
me grveve L e oeve i e REPAIRS -ANALOGUE sne‘kg)a?ﬂ:;‘:owegsgﬁ “ battery identification chart. We
. sdniet s 3 " : 3 3 Sils y LOGIC WIRING *COMPLEX INTERCONNECTING OF MICROS § /’/ then supply replacement batteries
Biimbede Selnpa ot had AND MEMORIES. — you fit them. Begin now. Send
3 H LTk ¥ EURO INTROKIT £16.70. PORJECT KIT £8.18. £9 for complete kit and ge1 n'o 2
A el o= 1A% s MINIKIT (4} £7. PENCIL WITH LOADED ‘QSE’ BOBBIN X “Z. fast-growing business. Prompt
ﬁ; HHES EiiEUHE- £2.81 WITH T.C.W. BOBBIN £2.76. STRIPS: GLUE despatch.
o Ao e i EIZ( ggrP;(T) s';' LONG £3.20. HIGH DENSITY y 4 N \
UEFIX 20/PKT 6'' LONG £3.20. PRESS FIX - g 1 3
STROBE|RANDOMICHASERISOUNDIDIMMING | i%.;ggmﬁakzg).msn;mé HIGH DENSITY' DSIDED BOLSTER INSTRUMENT CO. (ETI8)
# 5+ 5 CHANNELS %13 RACK MOUNTING -18. SINGLE SIDED £3.80. DOUBLE 11 Percy Avenue, Ashford, Middx. TW15 2PB
¢ . HIGH DENSITY D-SIDED EUROCARD £8.60. PROJECT
zwc.;.r?:smgnswrtchmg agg?m' sagted drives CARD £2.50. BOBBINS: BLUE 4/PKT. £2.12. GREEN —
complete uni AT~ 4/PKT. £2.12. GOLD 4/PKT. £2.12. PINK 4/PKT ——
parn;z?as,sem; e %%55 TS é%gg £2.12. 1 OF EACH COLOUR £2.20. TINNED COPPER TRANSFORMERS MANUFACTURED to
& channel moduies | iém f 2£ng £0.96. ADHESIVE £0.41. SOLDERING IRON specification, many popular types ex-stock.
] | 13 sucx e on mawa stevinaat] 420°C £6.52. REPLACEMENT WELLER TIPS — PTAAS Fast turn around on volume production. Send
plexanden SUSEEMS " "SnimURARETT | a0 e e T e R o ah oers enquiries 1o Louth Transformers Queen
. - FOR FURTHER INFORMATION ON Street, bouth, Lincs. Tel: (0507) 806436.
ETCH RESIST TRANSFER ROADRUNNER PRODUCTS SEND
KIT SIZE 1:1 , ) LARGE S.A.E. TO: MIXED. 100 Transistors £3.50. 25 ICs
Complete kit 13 sheets 6in x 4%2in £3.00 T.J. BRINE ASSOCIATES £1.50. Post paid. Valves. Early radios.
with all symbols for direct application to ] FREEPOST. Haslomere. Sucray G272 38 Various electronics. Lists 15p. Sole Elec-
P.C.board. Individual sheets 30p each. tronics (ETI). 37 Stanley Street, Ormskirk,
{1) Mixed Symbols (2) Lines 0.05 (3) Pads Lancs. L39 2DH
(4) Fish Plates-and Conpectors (5) 4 Lead -
and 3 Lead and Pads {6) DILS (7) BENDS I I"\DAM HA'LIT ) _
90° and 130° (8) 8—10—12 T.0.5. h' :;I"“ ightcase J' 'l'(g" OB, G, ZX80 GAMES. Free Game sent on request.
. . & kets, C g X
Cans (9) Edge Connectors 0.15 (10) Edge B?,Tgin? r;,aesrtbo:,safs‘,cgmngfcf,mp,sezz,oﬁzriv:;,nxr:&; Send SAE. Mastercode, Simon Says, Dr.
Connectors 0.1 {11) Lines 0.02 {(12) mics, Celestion speakers, ASS glassfibre horns Who, Alien invader, The 4 on cassette, £3.
Bends 0.02 (13) Quad,in Line. Send 30p postal order for illustrated catalogues to: Bobker, 29 Chadderton Drive, Unsworth,
e _ ADAM HALL (E T SUPPLIES) Bury, Lancs.
FRONT AND REAR PANEH oo Unitnﬂ,a(;h;mor’\'(:o:n s —
TRANSFER SIGNS g Sz 58z
All standard symbols and wording. Over

250 symbols, signs and words. Also
‘available in reverse for persgex, etc.
Choice of colours, red, blue, black, or

OSCILLOSCOPE £12. Easy-build converter

white. Size of sheet 12in x 9in. Price plugs into TV gerial socket and converts to
£1.20. large screen oscilloscope. {Components cost
o under £12). Circuit and plans £3. — Kerr, 27
GRAPHIC TRANSFERS Coles Road, Milton, Cambridge, CB4 4BL.
WITH SPACER {Callers by appointment.}
ACCESSORIES

Available also in reverse lettering, colours
red. blue, black or white. Each sheet
12in. x 9in contains capitals, lower case
and numerals %in kit or Yain kit. £1.20

SPECIAL
PURCHASE

TEMP. GAUGES

complete. State size. N 0°-120° C
All orders dispatched promptly. Remote sensor on 38'' capil-
All 1 paid P £I 85 liary, snap fitting in 55 mm
post pai | . hole. Adjustment screw on

Shop and Trade enquiries welcome (Incl. P&P) back.
Special Transfers made to order 10-amp Connector Block — in units of two
E. R. NICHOLLS segments. Pack.of 100 segments.
P.C.B. TRANSFERS £3:00 (nc! PEP)
DEPY. ETIN L.E.M. SERVICES
46 LOWFIELD\RO 239 RUGBY ROAD

Y - LEAMINGTON SPA CV32 6DY

STOCKPORT, CHES. 061480 2179

35 GROSVENOR ROAD
ncs® WARWICKSHIRE MIDDLESEX TW1 4AD "TTwe'n%(Eg&Arsza

1
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§ ware and software.

MICROPROCESSOR
TEGHNICIAN
ENGINEER
GRADE 6

required for new Microprocessor
Development Unit providing a
design and applications service to
teaching and research. Ex-
perience essential in both hard-

Salary scale (to be reviewed 1st
October 1980) £6258-£7323
p.a. inclusive. Generous
holidays.

Further particulars and applica-
tion form from: Mr. M. E. Cane,
(MPB), Chelsea College, Pulton
Place, London SW6 5PR.

"COMPUTER I.C's

280 cpu 200Ns £8. MM5290DJ {4116) £3. Eprom
2708 £4, 2716 5V £8. DB251 Uart £8. 2114 £3.
Transistors, BD 587 £30/100 BFR51 £20/100.
Capacitors 1000MF/40V 35p esch. Rifa interference:
suppressor caps 250v 10p each pcb mount.
Transformers 250V input, U ctamp brand new, 0-12v.@
Y2 amp, 0-24v - 1 amp £2 each. 0-13.5v@% amp
£1.50 each. 0-20v@0.7 amp £1.80 each. 6-0-6 and
9-0-9 @'4 amps £5 each shrouded 4 hole fix. X
Terms C.W.0. official orders welcome, please add VAT
and postage, phone in when ordering 1.C.s. other
‘components available send SAE for lists, components
wanted good prices given
Q" SERVICES ELECTRONIC (CAMBERLEY)
LTD., 29 LAWFORD CRESCENT, YATELEY (0252)
871048, CAMBERLEY, SURREY.

" BURGLAR ALARMS

Full range of security equipment. Lowest prices.
Fast delivery.
Technical advice available
S.AE. for full list
PORTCULLIS .
27 Sundown Ave., Dunstable AU5 4AJ
Tel: 0582 61284

317626 (evenings).

HALF PRICE MEMORIES. 4Kx8-bit Static
RAM (Pizoza) Boards £70. 4K x 8-bit PROM
(1702A) Boards £30. All assembled and
tested. B1702A PROMS for above £5.50
each. All chips tested. Phone Clive on (0272)

LOOKING FOR AMPLIFICATION?
Modules /Chassis/Hi-Fi Units. 60+60W
from £11.95 inclusive. Leaflets s.a.e. please
Klifco Electronics, 1 Regent Road, likley, W.

Yorks.

PLUG-IN RAM CARDS, SUIT 2X-80 _ [
1K—£€20; 2K—£30; 3K—£40. send order to Quick:
silva, 56 Bedford Place, Southampton, Hants. O}
S AE. for Data.

J

BURGLAR ALARM Component Catalogue
out now. Ring: CW.A.S. 0274 682674.

280 Cpu £8. MM5290DJ (NS) (4 116) £4. 2708 £4. 2716 5V £8.
4 08251 Uart £8. BD 587 wansistor flat pack 40W 30p.

Switching transistor BFR51 20p
Capacitors 100Mf 25V axial 25p
Rifa 0.04 7Mf 250V with internal resistor 10p
Transtormers. brand new. 250V input
Type 1 0-12, 0.5A_0-24vat 1A £2 on
Type 2 0-13.6V 0.5A £1.50 ea
Type 3 6-0-6- and 9-0-9V at 4A £5 ea

Other components for sale, send SAE for lists. please phone when
ordering 1Cs. Please add post and packing. VAT is included in the
above prices.
Q" SERVICES ELECTRONIC
Camberiey Ltd., 29 Lawford Crescent, Ysteley, Camberlay,
Surrey. (0252) 871048

TIME EXACT?

MSF CLOCK is ALWAYS CORRECT — never gains or
loses, self setting at switch-on, B dign}s_show Date,
Hours, Minutes and Seconds, larger digit Hours and
Minutes for easy QUICK-GLANCE time, auto GMT/
BST and leap year, also parallel BCD oulpul\for
computer or alarm and audio to record and show time
on playback. receives Rugby 60KHz atomic time
signals. built-in antenna, 1000Km range, 12v
operation. ABSOLUTE TIME, £54.80.

V.L.F.? EXPLORE 10-150KHz. Receiver 513.70._ )

Each fun-to-build kit includes all parts, printed circuit,

case, instructions, postage etc., money back assurance

so GET one NOW.
CAMBRIDGE KITS .
i 45 (TL), Old School Lane, Milton, Cambridge
S — ———

ELECTRO GUARD SECURITY SYS-
TEMS. All alarm equipment at wholesale
prices. Car alarms. Linwood £11. Selma}r
£10. Installation materials. 6'' Master Bell in
case (steel coated plastic) £15.50. 100 Mtrs.
4 core cable £6.80. 100s more items. S.A.E.
lists. 30 Badenham Grove, Lawrence Weston,
Bristol BS11 OLN.

TELEPHONE ANSWERING MACHINES,
Super Phones, Radio Phones, etc. Ring
CW.AS. 0274682674

MICROTYPE

STAK-PAK

CASSETTE STORAGE SYSTEM FOR
EASY PROGRAM FILING.

#* Each drawar section takes 2
cassettes

# Drawers lock together verti-
cally

# Each twin pack comes with 2
€10 digital casseties

# Each ‘pak’ is complete with
index cards. cassette and
drawer labels

FIVE TWIN PAKS (10 CASS..,

ETTES) FOR £6.60 INC. VAT &

PaP

Send cheques or Postal Orders to
| MICROTYPE, PO Box 104
HEMEL HEMPSTEAD
HERTS. HP2 7QZ

CENTURION
ALARMS

BURGLAR ALARM EQUIPMENT
AT UNBEATABLE VALUE
JUST LOOK!

Order No

100 ALARM TRIGGER MODULE. 100% Solid State. Battery
operation. Pos. & Neg. Rings. N/C for 4-wire contacts. N/O far

Mats, etc. One Amp Switching Capacity. Only ... £9.98
210 Quality White Flush fitting 4.wire MAGNETIC REED
CONTACT + matching magnet a . £1.90
220 Surface 4-wire MAGNETIC REED CONTACT . .. €1.50
240 PRESSURE MAT, Standard size 4-wire 30”15 £2.20
250 PRESSURE MAT, Stair size 4-wire 23''x6'%"* .. £1.73
260 VIBRATION DETECTOR, Pendulum type in Ivory Case with
contacted Lid + self-adhesive backing. Adj itfvity £3.50
360 SIX INCH UNOER DOME BELL £9.95

390 BEST QUALITY BELL HOUSING. PVC coated metal. not to
be confused with the cheaper decoy covers.  Fully signwrlifen with
bur Centurion Insignia o £9.5
400 DECOY P.V.C. BELL COVER £6.60
Note: All equipment operstes on 12 Volts DC.

710 SCOOP Offer SMOKE ALARMS, Self-contained lonisation
Type (1.5% obscuration) with low battery warning at the
UNREPEATABLE PRICE of only £8.75 While Stocks Last!l)
Terme: Add 15% VAT to Prices + 40p Postage & Packing

No Minimum Order.
Access telsphone orders
welcoma on:

0484-35527 or send
- SAE for Full List to
CENTURION ALARMS & ELECTRONIC

SALES, Dept. HE. 265 Waketield Road,”
Huddersfield, W. Yorks HDS 9BE.
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AITKENBROS ................

AKHTER INSTRUMENTS . ...... 40
ALCON INSTRUMENTS ........ 59
ALTEK INSTRUMENTS ......... 38
AMBIT INTERNATIONAL ....... 16
APEX MICRO-SYSTEMS ........ 58
AUDIO ELECTRONICS 80, 101 & 107
AURASOUNDS ............... 63
BAYDIS ..................... 58
B.BAMBER ................. 118
BI-PAK SEMICONDUCTORS .46 & 47
BK ELECTRONICS ............. 75
B.N:R.S. . . siamiacias de s Bns s 49

BOSS INDUSTRIAL MOULDINGS 123
BRAINTREE MICRO-LEISURE ... 112
BUTTERWORTHS ............. 38
CALCULATOR SALES & SERVICE 117
CAMBRIDGE LEARNING ENTER-

PRISES .................... 119
CHILTMEAD ................ 111
CHROMASONICS ............ 102
CHROMATRONICS ............ 26
‘CLEF PRODUCTS ............ 118
CODESPEED ................ 107
COMMODORE SYSTEMS . ...... 41
COMP, COMP, COMP .... 130 & 131
CRIMSON ELEKTRIK ......... 114
CROFTON ELECTRONICS ....... 38
CSC. .............. 57,73 & 107
CYBER ELECTRONICS ........ 115
DELTATECH&CO ............ 42
DISPLAY ELECTRONICS ........ 24
DKSUPPLIES ............... 115
DONDENELTD. .............. 110
DORAM ELECTRONICS ........ 71
E-D:A; Adhiis ool Easan an. ot 7
ELECTROVALUE ............. 115
FOUNTAIN COMPUTERS ...... 115
GMTELECTRONICS ........... 30
GREENBANK ................ 103
GREENWELD ............... 123
HAMEGLTD. ................ 126
HAPPY MEMORIES ........... 126
HENRY'SRADIO .............. 96
ILP ELECTRONICS ..... 26, 50 & 51
INTERFACE COMPONENTS ..... 74
KEELMOORLTD. ......... 36 & 37

NDEX

KODE SERVICES .............. 57
KRAMER & Co. .............. 121
LASCAR ELECTRONICS ........ 97
LBELECTRONICS ............ 122
‘UNSAC .................... 115
MACLIN-ZAND ............... 12
MAPLINE . i iE s oa . 132
MARSHALLS ................ 64
METAC ... iF.asc.6i50. a5, 88 & 89
MICRO-CIRCUITS ............. 98
MIGHTYMICRO .............. 23
MITRAD .................. 4&5
MOUNTAINDENE .. .......... 101
NICMODELS ................ 42
E.R.NICHOLLS ............. 128
NETEIC, o r  dlehaim hele b 2w o 2ol 64
OLSON ELECTRONICS  ........ 122
PARNDON ELECTRONICS ..... 118
POWERTRAN .......... 2,98& 116
TPOWELL .................. 23
PROGRESSIVERADIO ........ 120
PROTON ELECTRONICS ....... 118
QUANTUM ELECTRONICS ...... 74
RAPID ELECTRONICS .......... 42
JW.RIMMER ............... 64
RISCOMPLTD. ............... 23
LB\ g 83 0 g Firt F o4 aoen =t 10 84
SAFGAN ELECTRONICS ....... 108

SAXON ENTERTAINMENTS .... 117

SCIENCE OF CAMBRIDGE 18819
SILICASHOP ............... 106
STEVE'S ELECTRONICS .. ..... 112
C.N.STEVENSON ............ 112
SURETON SYSTEMS ........... 83
SWANLEY ELECTRONICS ... ... 117
TANGERINE .. ......... 124 & 125
TECHNOMATIC  .............. 10
TELERADIO ................. 100
TEMPUS ................ 54 & 55
TK ELECTRONICS ............ 120
TRANSAM COMPONENTS ... ... 79
T&T ELECTRONICS ........... 121
VIDEOTONE  ,................ 14
WATFORD ELECTRONICS ....6& 7
WILMSLOW AUDIO  .......... 126

THE WILSON STEREO LIBRARY .. 31
'WEST HYDE DEVELOPMENTS .. 121
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SPECIAL—ONCE IN A LIFETIME OFFER!
RRP £740 ~ b

BITS & BYTES NEW REDUCED

PRICES

48K £499
VAT

EXIDY
SORCERER

For Personal or Business Use.

8MHz Super Quality Modulators £4.90 8K £399
6MHz Standard Modulators £2.90
16K £499 ) vat

C12 Computer Grade Cassettes 10 for £4.00 ,
Anadex Printer Paper — 2000 sheets £25.00 32K £599
Floppy Discs %" Hard and Soft Sectored £3.50 RRP £795 for 32K

" " " Very poputar for
FloopylDisc 1By Caee B % .50 The PED'G REE PET home & business
Verocases for Nascom 1 & 2 etc. £24.90 use 8K Microsoft Basicin ROM. 8K Pet 32K & 16K with
Keyboard Cases £9.90 new improved keyboard. All with green screen

Cassette Deck £65 extra  Full range of sottware available

32K or 48K memory. 8K Microsoft Basic in ROM. Dual
Cassette 1/0, RS232 1/0. Parallel /0 (Centronics).
Expansion available through optional extra S100
Motherboard. 69 Key keyboard including 16 key
numeric pad.

only £349 - VA

Interface PET IEEE — Centronics Parallel
Not decoded £49.00 + VAT Decoded £77.00 + VAT

ATy

Rl

FLOPPY NOW IN STOCK
FOR TRS80 SUPER 80 COLUMN PET

{Expansion interface not needed) only £825 +VAT

only £169 + vat

High Speed storage medium that is cheap and reliable. o\p\' GET YOURSELF A /_‘% ;
Includes 20 wafers - M/C monitor - BUS EXPN cable. £169 % 00? PR'NTER FOR =

TRS80
LEVEL 2 16K

Fully converted to UK T v Standard Comes complete wit
easy to foliow manuals. UK Power Supply — Cassette Leads

Sample 1apes. Spectal box to enable you to plug into your
own TV. Recomme. ded for first ime-buyers Just plug n
and go Full Range of Software Available

Interface to Centronics Parallel for TRS80 £75.00 + VAT

only £296 - var __ TRS80
covou 5o b EXPANSION
32K Memory on board '5 INTERFACE

Centronics parallel port
Disk controlier card Rea:

ume clock Requires Level : .
il Basic interface for 2
-assetie decks. complete o

with power supply

5<C° YOUR PET AND SAVE

_ A FORTUNE
video 100 34
12 BLACK & WHITE only 9 + vaT 4
LOW COST VIDEO Full Pet Graphics including
-,
potien cables. Ready to go
only EX-STOCK.

£79 . v

® Ideal for home, personal and business computer systems MEMORY UPGRADES
® 12" diagonal video monitor ® Composite video input 16K (8 x 4116} £29.90 -+vat

@ Composite video input ® Compatible with many com-

puter systems @ Solid-state circuitry for a stable & sharp 1 v
picture ® Video bandwidth - 12MHz_+ 3DB @ Input im- 4K CompUklt (8 X 2114) m'w +VAL

pedance -75 Ohms ® Resolution 650 lines Minimum in

YOU NEED NEVER MISS AN
IMPORTANT CALL AGAIN
TWO CORDLESS TELEPHONE
SYSTEMS — DIRECT FROM USA

THE ALCOM only £147 + VAT

Base station connects to your telephone line. Remote
handset clips to your beit and gives you push-button dialling

Bleeps when call arriving — Nicad rechargeable batteries.
Charger in base unit.

Central 80% of CRT; 550 Lines Minimum beyond central We now have in stock demonstration models of the
80%. Atari 800 and Texas 99/4. Come and see them
C EUROPE’'S FASTEST SELLING ONE BOARD COMPUTER
(X2 XX Y]
® » 6502 based system — best value for money on the market. % Powerful 8K

A g LT Basic — Fastest around # Full Qwerty Keyboard « 4K RAM Expandabie to 8K

on board. * Power supply and RF Modulator on board. * No Extras needed

Plug-in and go. * Kansas City Tape Interface on board. % Free Sampler Tape

including powerful Dissassembler and Monitor with each Kit. * if you want to

learn about Micros, but didn't know which machine to buy then this is the
machine for you.

l 40 pin Expansion Jumper Cable for Compukit expansion £8.50 + VAT l

Buld. Understand and Program your own || KIT ONLY £179 + vAT
Computer for only a small outlay NO EXTRAS NEEDED

r Available ready assembled, tested & ready to go £229 + VAT ) I

NEW MONITOR FOR COMPUKIT UK101
@ In 2K Eprom 2716 ® Aliows screen editing ® Saves data on tape @ Flashing cursor ® Text scrolls down £22.00 + VAT

Super Space Invaders (8K) £6.50

FOR THE COMPUKIT Game Packs Space Invaders £5.00
Assembler/ Editor £14.90 1. Four Games £5.00 Cheguers £3.00
—éaen Editor Tape £5.90 2. Four Games £5.00 Real Time Clock £3.00
All Prices exclusive VAT 3. Three Games BK only £5.00  Case for Compukit £29.50

LOW COST TELEPHONE £9°§'V95
ANSWERING MACHINE VAT

Microprocessor controlied answering machine. Plug into
your phone line. Records any phone call messages. Remote
bleeper enables you to listen to your messages from
anywhere in the world. Uses standard cassettes. Comes
complete with mains adaptor, microphone, remote bleeper,
base unit, cassette with 30 sample pre-recorded messages.

HITACHI
Add a powerful, double
@ensity, mini floppy disc to 4

PROFESSIONAL
your Nascom system. -

MONITORS @ Disc Controller Card lincludes
" Nasbus 6 5100 interface o
9 - mg 2294'995 ® Will control 4 Drives.
o f}gg ® CPM operating system.
12 ® Extended Disc Basic
@ Reliability Solid state circuitry using an IC and silicon Compiler.
transistors ensures high reliability. ® 500 lines horizontal ® Power supply included
resolution Horizontal resolution in excess of 500 lines is One Disc System — £499 + VAT
achieved in picture center. ® Stable picture Even played Additional Disc Unit — £299 + VAT

back pictures of VTR can be displayed without jittering.

@ Looping video input Video input can be looped through

with built-in termination switch. ® External sync opera- SPECIAL OFFER

tion (available as option for U and C types) ‘® Compact . =
construction Two monitors are mountable side by side ina We will part exchange N&“
standard 1 Jichirack? your Sinclair ZX80 for

eV TV GAME BREAK OUT

Has got to be one of the world's greatest TV games. You really
get hooked. As featured in ETI. Has also 4 other pinball games
and lots of options. Good kit for up-grading old amusement
games.

MINI KIT — PCB, sound & vision modulator, memory chip
and de-code chip. Very simple to construct £14.90 + VAT
OR PCB £2.90 MAIN LS! £8.50 Both plus VAT

any of our products. ~

m Refurbished ZX80's—fully guaranteed EBQ.QO\j
+ VA

{Supply dependant upon stocks).
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We have one of the largest collections of Computer Books under one roof, along with
racks of software for the PET and TRS80.

Come and see for yourself.
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JUST COMPARE OUR CASH AND CARRY PRICES!

THE ATARI VIDEO COMPUTER| | WE ARE NOW STOCKING THE

GAMES SYSTEM o0 APPLE Il EUROPLUS AT
- Atari's Video Computer System g_ss‘ REDUCED PRICES

now offers more
than 1300 different game X L 16K £599

) . int q
variations and c_)r;'h\;llons |T| wenty % 32K £649 .
Game Program cartridges! % VAT
Most Cartriages only £13.90 + VA . 48K £690

Prices naysvany paith QWC'.aI Getting Started APPLE [l is faster, smaller, and more
editions Basic Maths, Airsea powerful than its predecessors. And it's more fun to use too
Battle, Black Jack, Breakout because of built-in features like:

Surround, Spacewar. Video ® BASIC — The Language that Makes Programming Fun

COMP PRO MIXER

Professional audio mixer that you
can build yourself and save over £100.

6 into 2 with full equalization and echo, cve and pan controls.
All you need for your own recording studio is a stereo
t tape or cassette
recorder
This superb mixer kit
\ has slider faders, level
meters and additional
auxiliary inputs.

{ h
Only Ilympics, Oulla.w, Basketball, ® High-Resolution Graphics (in a 54,000-Point Array) for
£99.90 » Hunt & Score®, Space War, Finely-Detailed Displays. ® Sound Capabilitv that Brings
s lus VAT for »  Sky D"/e’-_A” Sea Battle, Programs to Life. ®Hand Controls for Games and Other
Yy P . % Codebreaker*, Miniature Golf Human-Input Applications. ® Internal Memory Capacity of
cat H complete kit. Extra Paddle Controllers “Keyboard Controllers 48K Bytes of RAM, 12K Bytes of ROM; for Big-System Per-
| Plus FREE — £14.90 + VAT — £16.90 + VAT formance in a Small Pac(k}age OEigv‘}t AC(':\‘essory Expansion

Siots to let the System Grow With Your Needs.
,’ + | power supply SEACEINVADERSINOWIINISTOCIIE2S You don’t need to be an expert to enjoy APPLE Il Itis a
4 valued at complete, ready-to-run computer. Just connect it to a video
y display and start using programs (or writing your own) the
a—— £25100 EPROM 2716 £1250 + VAT first day. You'll find that its tutorial manuals help you make it
|dea| for your own personal problem solver

DISCOS STAGE MIXING

COMMERCIAL ® EXPANDABLE ® COMPLETE
TRS 80 - MODEL II

This new unit from the world's most successful micro company is
now available immediately with software.

The basic unit comes complete with 64 thousand characters
(bytes) of Memory. The built in 8 Floppy disc adds another %
million extra characters including the disc operating system.
More disc expansion is now available

The Model Il is a complete unit with a full keyboard including a
numeric pad and 12" screen which gives 24 lines of 80
characters. The computer is supplied with both the disc
operating system and the Level il Basic

A full self test routine is written into the power up procedure to
eliminate incorrect operation. Both serial and parallel expansion
sockets are standard. A printer is a plug-in operation.

Both hardware and software necessary to talk to a mainframe are

HOME STUDIOS AND MANY
OTHER APPLICATIONS

FULL RANGE OF
ACCESSIT AUDIO ADD-ONS

RRP
£3

ANADEX

swo cluded. Terminal usage is very possible. With the addition of
| DPd 3 1 DISK I(I;F’MZ e'ou (r:r:rl\noperate :Ni:hrcggolL, FORITRAN, Mé:&glg
Jual W Lp witk CBASIC in which languages are ma other applications
Accep be EXPANS|ON packages i.e. :céounting,upayroll stock e;‘cy ! on
100 and 9600 and Parallel 1 data )
'y r hough meraces pple 500'-;00"5 for3 64K 1-Disk Model || £1995.00
rer. Nascom. Compukit et per Drive gives
' oL 7 Tt M = U B CP/M2 £95.00 CBASIC £75.00 RRFTJ:?F);SAONOOEZZO 00
NEC plus Cabinet £799 .var CIS COBOL £400.00 M BASIC £155.00 WORDSTAR £255.00
SPINWRITER
onl We give a full one year’s
v / warranty on all our products.
£1490
+ VAT

ENGLISH COLOUR TV/
AMERICAN NTSC
COLOUR MONITOR

Suitable for Apple, Atari and Texas 93/4

£295 +var

NEC’s high guality printer uses a print “‘thimble’’ that has
less diameter and inertia than a daisy wheel, giving a quieter,
faster, more reliable printer that can cope with plotting and
printing {128 ASCII characters) with up to five copies, fric
tion or tractor fed. The ribbon and thimble can be changed in
seconds. 65 characters per second bidirectional printing
with red/black, bold, subscript, superscript, proportional
spacing, tabbing, and much, much more.

our WEW

SHOWROOM &
SALES CENTRE AT
311 Edgware Road,
London W2.

Telephone: 01-262 0387

NASCOM 2 GAMES TAPE

featuring Space Invaders and Android Nim, Re-numbering
program and other goodies!

£7.50 +var

TEAC

-~ DISK
- @w, |DRIVES

THE NEW ANADEX
DP9501

A PROFESSIONAL PRINTER

® ' TEAC FD-50A has 40 tracks giving 125K Bytes
unformatted single density capacity

L . - ® The FD-50A can be used in double density recording
® Bi-directional printing mode
® Up to 220 chars/line ® The FD-50A is Shugart SA4N0 interface compatible.
with 4 print densities co'::gr::éggLEs ® Directly compatible with Tandy TRS80 expansion
© 500 char buffer interface.
@ RS232C and Centronics ® Also interfaces with Video Genie, SWTP, Heathkit,
Parallel interface built in REQUIRED North Star Horizon, Superbrain, Nascom, etc, etc
@ Full software control of matrix . ®  Address selecton for Daisy chaining up to 4 Disks.
needles allowing graphics capability Contact Bill Wood ® Disks plus power supply housed in an attractive grey
® 200 chars/sec ® Adjustable width tractor feed. (Chlef Engineer) Case.
Sing
Al this for only £898 + vAT. B ive E22B +vAT gg‘;b(')erive £389 +var

Please add VAT to all prices — including delivery. Please make cheques and postal orders payable to COMPSHOP LTD., or
phone your order quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

CREDIT FACILITIES ARRANGED — d S.AE. f lication f .
MAIL ORDER AND SHOP: sen or application form

14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station — Moorgate Line).
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G

NEW WEST END SHOWROOM:
311 Edgware Road, London W2. Telephone: 01-262 0387
OPEN — 10am - 7pm — Monday to Saturday

p ; COMPUTER _—
PEU'OPOISCLG'QOS'I D'SS'COUH,{ % IRELAND: 80 Marlborough Street, Dublin 1. Telephone: Dubiin 749933 COMPONENTS
ersonal Computer Stores ) A o |
* COMPSHOP USA, 1348 East Edinger, Santa Ana, California, Zip Code 92705 {Part of the Compshop Ltd. Group) h

Telephone. 0101 714 5472526
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o ‘“ ..‘..‘ p, London we

* Excellent metered parking

A
RNE 4
GLENEE o gy ‘ * Close to Hammersmith Underground
jg‘&\g_ Station for Piccadilly, District
;fj *‘:0 S‘%
)

& Metropolitan Lines

*Bus no’s 260-266-704-27-91
267-290 stop outside

~ e e

Opens Tuesday 16th September,19

Opening Hours 9.45 am to 5.30 pm Tuesday to Saturday (Closed Monday)

Maplin mail-order — Stereo Cassette Tape Deck
Now better than ever!

Utilising the superb JVC deck
Ly | made for Tandberg and a
ready-made pre-aligned,
tested and guaranteed
module, this cassette deck
has a superb sound and a

high quality specification.
We've got everything you
need (except cabinet)
including full instruction leaflet
for only £39.95.

Order as XY36P (Cassette
Recorder Kit)

Up to 8% discount for use with next order
All prices include VAT

Same day service on in-stock lines —— — - ——
Over 95% of our stock lines in stock Space Invaders

Large range of all the most useful components Fight the space invaders, be a polaris captain or a spaceship
First class reply paid envelope with every order commander. Full colour action on your own TV set and over

% Quality components - No rejects - no re-marks ) 450 games to play. )
Basic console with Combat cartridge (ACOOA) £99.50 + £2.50 carriage

Ali cartndgesavailable including:

* Competitive prices

* Your money is safe with a reputable Company SpaceInvaders (AC26D)  £29.96  Adventure{AC22Y) £23.95
. . . . indy 500(AC24B) £34.50  Skydiver (AC13P) £16.95

On price, service, stock, quality and security, Chess (Blevels) (AC28F)  £34.50  Breakout {ACOSF) £16.9
it makes sense now more than ever to make Golf (9holes) (AC18U) £16.95  SlotRacers(AC19V) £16.95
- . : Aur Sea Battle (ACO1B) £16.95 Programming {AC27E) £34.50
Maplin — your first choice for components Space War (AC02C) £16.95  Olympics (ACO4E) £16.95
every time! Brain Games (AC16S) £16.95  StreetRacer (AC14Q) £16.95
Qutiaw {AC03D) £16.95 Keyboards per pair tAC29G) £11.95

All prices include VAT and carriage except where shown.

' Post this coupon now for your copy of our 1979-80 Catalogue price 70p l
l Please send me a copy of your 280 page catalogue. | enclose 70p
iplus 46 p&pi if Fam not completely sausfied | may return \\

Essex. (Closed on Monday)
Telephone: Southend (0702) 554000.

ETI/11/80l
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' the catalogue to you and have my money refunded. If you hive l . | A

' sutside the U K send £1 350 ten international Reply Coupons. | Maplin Electronic Supplies Ltd

g et I Al mailto:- P.O. Box 3, Rayleigh, Essex SS6 8LR.
g nome | Telephone: Southend (0702) 554155,

= (IS = Shop: 284 London Road, Westcliff-on-Sea,

||

Catalogue now available in all branches of WHSMITH & Price £1.00




